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INTRODUCTORY  NOTE 


IN  March,  1924,  the  President  of  Yale  University  con¬ 
stituted  a  committee  of  three  members  of  the  Univer¬ 
sity  faculty  to  formulate  more  definitely  plans  whereby 
the  work  in  Transportation,  both  graduate  and  under¬ 
graduate,  might  be  brought  to  a  definite  focus  with  due 
regard  to  the  coordination  of  such  work  as  was  then 
offered  and  such  as  it  might  seem  desirable  to  add  to  the 
existing  program. 

The  committee  duly  proceeded  to  canvass  the  subject 
entrusted  to  it,  and  thereafter  submitted  a  preliminary 
report  to  the  President  of  the  University.  In  this  pre¬ 
liminary  report  the  committee  stated,  inter  alia,  that  in 
order  to  suggest  a  proper  program  for  the  field  of  gradu¬ 
ate  study  at  Yale,  the  first  desideratum  was  a  careful  and 
comprehensive  survey  of  the  transportation  problems, 
both  economic  and  engineering,  then  actively  under  inves¬ 
tigation  and  studv  by  universities,  technical  schools,  re¬ 
search  institutes,  transportation  agencies,  and  public  and 
governmental  bureaus  in  the  United  States.  The  com¬ 
mittee  accordingly  recommended  the  undertaking  of  a 
field  investigation  through  competent  agents  to  assemble 
the  facts  desired.  In  November,  1924,  the  Yale  Corpora¬ 
tion  approved  this  project. 

The  committee  designated  Victor  Topping,  M.A.,  C.E., 
and  S.  James  Dempsey,  M.A.,  both  holders  of  Strath- 
cona  Memorial  Fellowships  in  Yale  University,  as  its 
investigators  or  research  assistants,  and  they  began  active 
inquiries  in  the  field  in  February,  1925.  The  character  of 
their  work  is  best  indicated  by  the  summary  of  the  Survey 
which  is  printed  herewith.  Their  instructions  were  formu¬ 
lated  bv  the  committee,  and  the  nature  of  their  investiga- 
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tion  and  its  scope  are  fully  disclosed  in  the  following 
chapters.  Their  successive  itineraries  were  also  supervised 
by  the  committee.  Messrs.  Topping  and  Dempsey  ren¬ 
dered  periodical  progress  reports  of  their  work.  These 
reports  recited  in  detail  the  inquiries  which  they  had 
prosecuted  at  various  centers,  and  the  conclusions  which 
they  had  reached  upon  the  matters  investigated.  These 
progress  reports  were  supplemented  by  documentary  ex¬ 
hibits  collected  by  them  on  their  successive  tours.  Some  of 
the  more  interesting  and  significant  parts  of  this  printed 
material  are  listed  by  name  or  title,  with  a  descriptive 
characterization,  in  the  Appendices.  The  field  work  was 
completed  in  November,  1925. 

The  committee  contemplated  from  the  outset  the  publi¬ 
cation  of  the  results  of  the  Survey ;  and,  at  the  urgent  re¬ 
quest  of  Yale  alumni  interested  therein,  a  brief  summary 
or  ad  interim  report  was  drafted  by  one  of  the  authors 
of  the  Survey,  and  appeared  in  the  Yale  Alumni  Weekly 
of  November  20,  1925.  The  committee  has  decided,  how¬ 
ever,  that  it  would  be  inadvisable  to  publish  the  actual 
reports  made  serially  on  the  completion  of  each  itinerary. 
The  volume  of  these  reports  makes  their  publication  ques¬ 
tionable,  and  their  character,  often  containing  matter  ob¬ 
tained  confidentially,  renders  it  impossible.  Accordingly, 
the  authors  were  requested  to  digest  the  facts  which  they 
had  investigated  and  the  opinions  which  they  based 
thereon,  and  to  furnish  an  abstract  or  abridgment  of  their 
work,  which  is  presented  in  the  chapters  which  follow. 
The}'  have  outlined  in  their  final  chapter  their  views  of 
the  appropriate  methods  which  universities  may  advan¬ 
tageously  follow  as  regards  study  and  research  in  Trans¬ 
portation. 

The  opinions  expressed  and  the  conclusions  announced 
are  wholly  those  of  the  two  authors.  The  committee  has 


INTRODUCTORY  NOTE 


vii 


contented  itself  with  ascertaining  that  there  was  substan¬ 
tial  evidence  to  support  the  facts  recited,  and  has  allowed 
the  investigators  freely  to  offer  their  own  version  of  the 
situation  as  they  saw  it,  and  their  own  recommendations  as 
to  its  betterment.  Such  editorial  revision  as  the  Survey 
has  undergone  at  the  hands  of  the  committee  has  related 
almost  entirely  to  matters  of  form,  occasionally  to  the 
redistribution  of  emphasis,  but  practically  not  at  all  to 
matters  of  substance. 


New  Haven,  Connecticut, 
April  2,  1926. 


Charles  J.  Tilden 
Samuel  W.  Dudley 
Winthrop  M.  Daniels 

Committee. 
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PREFACE 


THE  improvement  of  the  existing  business  structure 
requires  that  the  agencies  of  transportation  be  de¬ 
veloped,  operated,  coordinated,  and  regulated  on  sound 
principles.  New  ideas,  new  methods,  and  minds  free  from 
prepossession  must  constantly  be  enlisted  if  transport  is 
to  advance  in  efficiency. 

The  university  as  a  depository  of  existing  knowledge 
and  an  agency  for  extending  the  boundaries  of  the  known 
has  many  interests  of  widely  varying  concern  to  society. 
What  contribution  can  such  institutions  make  to  the  ad¬ 
vancement  of  transportation? 

Being  in  a  position  to  develop  a  program  of  work  in 
Transportation,  Yale  University  was  confronted  with  this 
question.  The  line  of  least  resistance  was  to  offer  pro¬ 
grams  similar  to  those  carried  in  the  catalogues  of  many 
other  institutions ;  that  is,  generally  speaking,  a  series  of 
but  partially  coordinated  courses  in  special  subjects  re¬ 
lated  to  some  phase  or  other  of  the  general  field,  both 
engineering  and  economic.  It  was  felt,  however,  that  the 
programs  of  many  universities  and  technical  schools  offer¬ 
ing  such  studies  might  contain  courses  which  were  per¬ 
haps  not  properly  within  the  appropriate  function  of  the 
schools ;  and  that  of  these  courses  a  large  number  might 
have  but  a  nominal  existence.  There  were  also  other  sub¬ 
jects  not  mentioned  in  the  catalogues  which  might  be 
shown,  by  a  careful  analysis  of  the  situation,  to  deserve 
equal  attention.  To  follow  blindly  the  beaten  track  could 
hardly  prove  productive  of  maximum  utility  to  the  indus¬ 
try  itself,  to  the  public,  or  to  the  university. 

The  University  Committee  charged  with  the  recom¬ 
mendation  of  a  program  of  studies  and  research  in  this 
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field  decided  that  the  soundest  plan  would  be  to  conduct 
an  extensive  survey  of  existing  conditions  and  possibili¬ 
ties  ;  a  survey  which  should  cover  the  entire  field  of  in¬ 
struction,  research,  and  practice  from  both  economic  and 
physical  standpoints. 

In  this  report  an  attempt  is  made,  without  offering  too 
much  descriptive  detail,  to  set  forth  the  facts  and  findings 
of  the  Survey,  and  to  analyze  their  meaning  in  such  a  way 
as  to  indicate  where  instruction  and  research  is  at  present 
afforded,  the  success  that  is  achieved,  and  wherein  the 
university  may  prove  most  useful  within  its  own  defined 
sphere.  It  is  hoped  that  some  of  the  existing  misconcep¬ 
tions  on  this  subject  may  be  corrected,  and  in  particular 
that  the  treatment  of  transportation  as  a  purely  voca¬ 
tional  study,  important  as  that  phase  is,  may  be  placed  in 
its  appropriate  setting. 

The  writers  wish  to  express  their  appreciation  to  those 
whose  sympathetic  and  courteous  treatment,  whether  as 
individuals  or  in  their  official  capacities,  rendered  possible 
a  fairly  comprehensive  study. 

Victor  Topping 
S.  James  Dempsey 

March  15,  1926. 
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INTRODUCTION 

WHEREIN  may  the  university  contribute  most 
effectively  to  the  study  of  transportation? 

This  leads  directly  to  several  questions  which  mark  out 
the  field  of  this  inquiry.  These  questions  indeed  suggested 
the  necessity  of  the  Survey  upon  which  the  present  study 
is  based. 

What  are  the  proper  relations  of  the  universities  and  tech¬ 
nical  schools  to  the  transportation  industry? 

Is  there  need  for  university  instruction  in  transportation, 
either  as  part  of  a  general  cultural  course,  or  as  a  means 
of  imparting  professional  or  vocational  competence  to 
those  seeking  to  enter  the  practical  business  in  any  part 
of  the  field? 

Is  the  subject  suited  to  both  undergraduate  and  graduate 
study  ? 

What  sections  of  the  general  field  most  urgently  require  the 
attention  of  the  schools? 

In  the  field  of  investigation  and  research  how  may  the  uni¬ 
versity  prove  of  greatest  usefulness  to  the  business  of 
transportation? 

What  training  is  necessary  for  men  who  intend  making  in¬ 
vestigations  in  the  economic  or  engineering  phases  of 
transport? 

What  is  the  existing  status  of  instruction  and  research? 

If  certain  phases  be  found  suitable  for  prosecution  by  the 
university,  how  may  the  desired  ends  be  best  achieved? 

The  Yale  Survey  of  Transportation  was  designed  to 
bring  out  the  major  facts  in  the  case  and  thus  point  to  a 
rational  solution  of  the  questions.  Recognizing  that  it 


2 


TRANSPORTATION 


would  be  utterly  impracticable  to  canvass  every  region 
which  might  contribute  something  to  the  study*  and  that 
probably  little  would  be  gained  by  the  resulting  mass  of 
detail,  the  field  investigation  was  prosecuted  in  certain  of 
the  more  representative  quarters  in  New  England,  eastern 
Canada,  the  Middle  West,  and  the  localities  of  which 
Washington,  D.  C.,  and  Greater  New  York  form  a  base. 
During  the  progress  of  the  Survey,  which  extended  over 
the  entire  year  of  1925,  twenty-three  universities  and 
technical  schools  were  visited  and  inspected,  and  about  one 
hundred  agencies  concerned  with  transportation  were  also 
visited,  including  railways,  both  steam  and  electric,  urban 
and  interurban,  water  transportation  corporations,  indus¬ 
trial  traffic  bureaus,  port  authorities,  terminal  companies, 
distributing  corporations,  governmental,  professional, 
and  private  bureaus  and  associations,  and  agencies  con¬ 
cerned  with  the  development  of  air  transport.  More  than 
three  hundred  individuals,  many  of  whom  are  outstanding 
leaders  in  some  phase  or  other  of  transportation,  were 
interviewed.  All  forms  of  transportation  were  included, 
railway,  waterway,  highway,  and  airway,  and  both  the 
engineering  and  economic  aspects  were  considered. 

Three  major  phases  of  the  Survey  are  presented,  viz. 

1.  The  status  of  existing  university  instruction  and  research. 

The  purpose  of  this  section  is  to  determine  the  nature  of 
courses  offered,  the  effective  demand  for  them,  and  to  what 
extent  they  fulfil  their  avowed  purpose  as  described  in  the 
catalogues ;  also  the  nature  and  extent  of  research  facili¬ 
ties. 

2.  The  investigational  activities  of  other  organizations,  such 
as  governmental  bureaus,  technical  and  industrial  associa¬ 
tions,  private  corporations,  and  similar  bodies  which  are 
interested  in  transportation. 
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Such  a  study  should  show  wherein  the  university  may 
avoid  wasteful  and  unnecessary  duplication. 

3.  The  personal  views  of  men  representative  of  the  many 
ramifications  of  transportation,  to  gauge  how  far  any 
measure  of  professional  training,  either  for  the  general 
field  or  for  some  particular  phase  thereof,  should  be  at¬ 
tempted  by  the  university.1 

In  the  case  of  the  institutions  of  learning  the  procedure 
followed  was,  first,  an  examination  of  catalogues  to  deter¬ 
mine  what  was  offered  in  this  field  and  with  what  object; 
second,  a  discussion  with  the  instructors  concerned  re¬ 
garding  their  aims  and  methods ;  third,  attendance  on 
typical  classes  and  laboratories,  and  fourth,  wherever  pos¬ 
sible,  talks  with  students  about  the  courses  and  their  pur¬ 
pose  in  pursuing  them. 

In  all,  over  three  hundred  courses,  covering  the  entire 
field  from  the  economic,  legal,  physical,  and  vocational 
standpoints,  were  examined  in  this  manner.  The  facts  thus 
developed  should  prove  representative  and  should  disclose 
just  what  is  at  present  accomplished  and  wherein  the 
merits  and  demerits  of  the  existing  systems  lie. 

The  second  phase — investigational  activities  of  other 
organizations  interested  in  transportation — was  ap¬ 
proached  by  interviewing  the  officials  concerned,  by  in¬ 
spection  of  plants  and  laboratories,  and  by  the  perusal  of 
their  reports  and  publications.  Naturally,  such  bodies 
would  fall  into  one  or  other  of  two  general  classes — those 
prosecuting  unbiased  scientific  inquiries  in  transportation, 

1  Much  information  and  many  suggestions  were  also  obtained 
by  correspondence  with  men  interested  in  the  general  subject. 
The  greater  part  of  such  material  is  of  a  confidential  nature,  to 
which  no  specific  reference  may  be  made,  but  which,  nevertheless, 
has  contributed  materially  in  the  formulation  of  the  findings  of 
this  report. 
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and  those  with  a  definite  commercial  end  in  view.  The 
segregation  of  these  concerns  is,  of  course,  hardly  as  well 
defined  as  the  above  statement  suggests.  For  example, 
although  some  organizations  may  have  a  commercial  in¬ 
terest  in  certain  features  of  the  business,  they  may  never¬ 
theless  approach  their  problems  by  a  purely  scientific 
method. 

The  third  phase,  involving  interviews  with  men  repre¬ 
sentative  of  the  many  ramifications  of  transportation,  re¬ 
quires  no  explanation.  Interviews  were  often  prolonged, 
and  offered  much  opportunity  for  the  exchange  of  impres¬ 
sions  and  opinions.  Here  the  work  was  not  without  difficul¬ 
ties.  Suddenly  to  accost  a  man  whose  mind  was  preoccu¬ 
pied  with  other  matters  altogether  and  who  perhaps  had 
never  given  any  careful  thought  to  this  problem,  and 
obtain  a  serviceable  reaction  was  not  always  practicable. 
On  the  other  hand,  the  compendium  of  opinions  obtained 
by  this  method  may  actually  prove  much  more  representa¬ 
tive  of  the  impressions  of  this  body  of  men  than  if  time 
had  been  given  in  advance  for  the  preparation  of  a  well- 
considered  but  perhaps  barren  opinion. 

Incidentally,  although  not  one  of  the  major  purposes 
of  the  Survey,  the  many  interviews  held  and  reports 
perused  provided  an  opportunity  for  visualizing  the  mul¬ 
titude  of  transportation  problems  throughout  the  region 
covered,  which  should  be  of  value  in  drawing  up  well- 
balanced  courses  of  study  and  research. 

Appended  is  a  list,  alphabetically  arranged  in  the  dif¬ 
ferent  groups,  of  educational  institutions,  governmental 
and  private  bureaus,  transportation  agencies,  and  kindred 
organizations  visited  during  the  course  of  the  Surve}^.  It 
is  thought  better  not  to  designate  by  name  the  individuals 
consulted,  but  rather  the  various  agencies  with  which  they 


INTRODUCTION 


5 


were  connected.  This  means  that  in  many  cases  several 
different  individuals  are  included  under  the  same  caption. 

A.  Institutions  of  Learning. 

Boston  College 

Boston  University 

Columbia  University 

Drake  University  (Des  Moines,  Iowa) 

George  Washington  University 
Harvard  University 

Iowa  State  College  of  Agriculture  and  Mechanic  Arts 
Johns  Hopkins  University 
La  Salle  Extension  University 
Massachusetts  Institute  of  Technology 
McGill  University  (Montreal,  Canada) 

New  York  University 
Ohio  State  University 
Princeton  University 
Purdue  University 

Robert  Brookings  Graduate  School  of  Economics  and 
Government  (Washington,  D.  C.) 

Tufts  College 
University  of  Chicago 
University  of  Illinois 
University  of  Michigan 
University  of  Pennsylvania 
University  of  Toronto  (Canada) 

University  of  Wisconsin 
Yale  University 

B.  Public  and  Private  Bureaus,  Associations,  Research  Or¬ 
ganizations,  etc. 

Aeronautical  Chamber  of  Commerce  of  the  United  States 
American  Association  of  State  Highway  Officials 
American  Electric  Railway  Association 
American  Engineering  Council 
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American  Engineering  Standards  Committee 
American  Railway  Association 
American  Society  of  Civil  Engineers 
American  Society  of  Mechanical  Engineers 
American  Steamship  Owners’  Association 
Associated  Industries  of  Massachusetts 
Association  of  Railway  Executives 
Board  of  Railway  Commissioners  for  Canada 
Board  of  Transportation,  City  of  New  York 
Boston  Chamber  of  Commerce 
Bureau  of  Railway  Economics 
Canadian  Good  Roads  Association 
City  of  Montreal,  Engineering  Department 
Committee  on  a  Regional  Plan  of  New  York  and  its  En¬ 
virons 

Department  of  Trade  and  Commerce  (Canada),  Dominion 
Bureau  of  Statistics 

Dominion  of  Canada  Department  of  Railways  and  Canals 
(including  Highways) 

Electric  Railway  Journal 
Engineering-Economics  Foundation 
Engineering  Foundation 
Engineering  News-Record 
Federal  Trade  Commission 
General  Electric  Company  (Research) 

General  Motors  Research  Corporation 

Great  Lakes-St.  Lawrence  Tidewater  Association 

Institute  of  Economics 

Interstate  Commerce  Commission 

Lust's  Digest 

Maritime  Association  of  New  England 
Merchants’  Association  of  New  York 
Metropolitan  District  Commission  (Massachusetts),  Met¬ 
ropolitan  Planning  Division 
Montreal  Tramways  Commission 
National  Advisory  Committee  on  Aeronautics 
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National  Association  of  Railroad  and  Utilities  Commis¬ 
sioners 

National  Automobile  Chamber  of  Commerce 
National  Bureau  of  Economic  Research 
National  Industrial  Conference  Board 
National  Research  Council 

New  Jersey  Interstate  Bridge  and  Tunnel  Commission 
New  York  State  Bridge  and  Tunnel  Commission 
Port  of  New  York  Authority 

Presidents’  Conference  Committee  on  Federal  Valuation  of 
the  Railroads 
Railway  Age 
Short  Line  Association 
Society  for  Electrical  Development 
Society  for  Promoting  Engineering  Education 
Society  of  Automotive  Engineers 
Society  of  Terminal  Engineers 
State  of  New  York  Transit  Commission 
Traffic  World 
United  Engineering  Society 
United  States  Army  Air  Service 

United  States  Army  Board  of  Engineers  for  Rivers  and 
Harbors 

United  States  Chamber  of  Commerce 
United  States  Department  of  Agriculture : 

Bureau  of  Agricultural  Economics 
Bureau  of  Public  Roads 
United  States  Department  of  Commerce: 

Bureau  of  Foreign  and  Domestic  Commerce 
Bureau  of  Standards 
United  States  Department  of  the  Interior 
United  States  Post  Office  Department 
United  States  Railroad  Administration 
United  States  Shipping  Board 

C.  Transportation  and  Equipment  Companies,  and  Shippers . 
American  Railway  Express  Company 
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Atcheson,  Topeka  &  Santa  Fe  Railway 
Baldwin  Locomotive  Works 
Baltimore  &  Ohio  Railroad 
Boston  &  Albany  Railroad 
Boston  &  Maine  Railroad 
Boston  Elevated  Railway 
Brooklvn-Manhattan  Transit  System 
Bush  Terminal  Company 
Canadian  National  Railways 
Canadian  Pacific  Railway 
Chicago,  Burlington  &  Quincy  Railroad 
Chicago  Surface  Lines 
Columbia  Mills 

D.  C.  Andrews  &  Company,  Foreign  Agents  and  Customs 
Brokers  (Boston) 

Department  of  Street  Railways,  City  of  Detroit 

Erie  Railroad  Company 

Fairchild  Aerial  Camera  Corporation 

G.  M.  Basford  &  Company 

Grand  Central  Terminal  (New  York  City) 

Illinois  Central  Railroad 

Independent  Warehouses,  Incorporated 

Inland  Waterways  Corporation 

Intei'borough  Rapid  Transit  Company 

New  York,  New  Haven  &  Hartford  Railroad 

Pennsylvania  Railroad  System 

Robert  Reford  Company  (Montreal,  Canada) 

Seaboard  Air  Line  Railway 

Sefton  Manufacturing  Company  (Chicago) 

Southern  Railway  System 
Swift  &  Company 

Toronto  Transportation  Commission 
United  American  Lines 
LTnited  States  Distributing  Corporation 
United  States  Shipping  Board  (Chicago) 

Ward  Motor  Vehicle  Company 


CHAPTER  II 


NEED  FOR  PROMOTION  OF  SCIENTIFIC  KNOWL¬ 
EDGE  IN  TRANSPORTATION 

The  day  of  the  old  railway  men,  with  their  purely  practical  train¬ 
ing  and  their  rule-of-thumb  methods,  has  passed.  Railway  under¬ 
takings  are  today  organized  on  so  vast  a  scale  that  their  manage¬ 
ment  is  beyond  the  grasp  of  the  practical  man.  Millions  of  money 
can  be  saved  on  English  railways,  for  the  benefit  partly  of  the 
shareholders,  but  in  much  larger  degree  of  the  community  at 
large,  if  the  rising  railway  men  of  the  present  and  the  immediate 
future  can  be  taught  to  establish  and  to  justify  their  practice  on 
the  basis  of  sound  economic  theory,  continuously  checking  the 
applications  of  theory  by  familiarity  with  that  which  has  been 
done  or  attempted  in  other  places  outside  the  range  of  their  own 
possible  individual  experience.  Sir  William  M.  Acworth.1 

THE  above  quotation,  by  one  of  the  most  noted  of 
transportation  economists,  well  exemplifies  the  trend 
of  thought  concerning  the  necessity  for  a  proper  under¬ 
standing,  on  the  part  of  those  concerned  with  the  pi  acti- 
cal  side  of  transportation,  of  the  many  aspects  which  the 
subject  may  present. 

This  thesis,  however,  may  and  must  be  extended  to  in¬ 
clude  not  only  the  operators  themselves  but  the  regulatory 
bodies  and  the  general  public,  which  otherwise  by  miscon¬ 
ception  and  prejudice  may  work  untold  harm  both  to  the 
transportation  agencies  and  to  the  public. 

It  is  the  intention  to  develop  this  chapter  by  treating, 
as  far  as  possible,  the  different  aspects  of  transport  sepa¬ 
rately,  showing  what  is  involved  in  each,  and  showing  also 
the  various  agencies  which  may  undertake  the  several 

1  In  preface  to  new  edition,  October,  1924,  of  The  Elements 
of  Railway  Economics,  Sir  William  M.  Acworth. 
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phases  of  instruction  or  investigation,  without  attempting 
to  determine  at  this  time  which  agency  is  the  most  suitable 
for  prosecuting  work  in  any  one  province. 

Transportation  a  Subject  op  General  Culture: 
The  experience  of  the  past  has  shown  very  definitely  the 
vital  importance  to  the  transportation  agencies  and  to  the 
general  public  that  there  be  developed  an  enlightened 
public  opinion. 

Although  perhaps  originally  brought  on  by  the  cupid¬ 
ity  or  shortsightedness  of  those  responsible  for  the  forma¬ 
tion  of  railroad  policies  in  the  latter  half  of  the  nineteenth 
century,  there  has  been  taking  place  a  gradual  swinging 
of  the  pendulum  from  one  of  laissez  faire  in  the  matter  of 
railroad  development  and  competition  to  the  other  ex¬ 
treme  of  rigid  government  regulation.  Governmental  con¬ 
trol  of  such  vital  enterprises  as  transportation  may  per¬ 
haps  be  necessary,  but  there  is  grave  danger  of  the  misuse 
of  government  functions,  and  of  the  extension  of  regula¬ 
tion  in  such  a  way  as  to  inhibit  the  growth  and  to  strangle 
the  efficiency  of  the  carriers. 

The  solution  rests  with  those  ultimately  responsible  for 
the  political  tendencies  of  the  times.  An  understanding  by 
the  general  public  of  the  broad  problems  of  transporta¬ 
tion  such  as  will  tend  to  direct  the  course  of  legislation 
along  sound  economic  lines  is  vital  to  progress.  The  his¬ 
tory  of  regulation  of  public  utilities  in  general  is  the  his¬ 
tory  of  the  study  and  understanding  of  the  relations  of 
these  industries  to  the  public  welfare.  The  Transporta¬ 
tion  Act  of  1920  shows  the  results  of  over  thirty  years  of 
experience  and  study.  It  shows  in  several  respects  a  com¬ 
plete  reversal  of  the  policies  embodied  in  the  Interstate 
Commerce  Act  of  1887.  In  the  recent  act  is  exemplified  a 
growing  demand  on  the  part  of  those  responsible  for  legis¬ 
lation  for  a  clearer  insight  into  the  broad  economic  and 
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technical  problems  involved  in  the  operation  of  the  trans¬ 
portation  agencies. 

The  vast  expansion  in  the  size  of  the  units  involved,  the 
ever-increasing  intricacy  of  the  transportation  services, 
and  the  resulting  more  intensive  supervision  emphasize 
the  paramount  importance  of  a  comprehension  of  the  rela¬ 
tionships  between  the  carriers  and  the  shippers  and  be¬ 
tween  both  and  the  state. 

It  must  not  be  forgotten,  moreover,  that  these  questions 
embrace  more  than  railways.  The  place  which  other  agen¬ 
cies  of  transport  may  best  play  in  the  general  scheme, 
their  coordination  or  integration  and  their  development, 
are  matters  of  great  public  concern. 

Future  policy  as  to  the  improvement  and  development 
of  inland  waterway  transportation  may  also  play  an  im¬ 
portant  part  in  the  industrial  and  agricultural  expansion 
of  the  nation  and  in  the  economic  relationships  of  its  vari¬ 
ous  regions,  and  may  prove  a  deciding  factor  in  the  health 
or  stagnation  of  other  existing  facilities.  Of  perhaps 
greater  importance  are  the  questions  of  ocean  transport. 
Sound  policy  as  to  foreign  commerce  involves  problems 
of  great  magnitude,  such  as  the  development  of  American 
shipping,  whether  by  private  or  public  interests,  the  com¬ 
petition  of  the  United  States  vessels  with  those  of  foreign 
registry,  and  the  effect  of  this  means  of  transportation 
on  the  trade  and  commerce  and  the  distribution  of  indus¬ 
try  throughout  the  country.  All  forms  of  ocean  transpor¬ 
tation,  foreign,  coastwise,  and  intercoastal,  have  great 
influence  on  the  other  transportation  facilities.  The 
proper  development  of  these  agencies  and  their  relations 
one  to  the  other  and  to  the  public  is  dependent  upon 
scientific  study  and  a  knowledge  of  all  the  factors. 

Highway  transportation  presents  many  new  and  far- 
reaching  problems.  To  what  extent  are  the  highways  to 
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be  permitted  to  compete  with  the  railroads,  and  on  what 
basis?  How  are  motor  truck  and  bus  companies  to  be 
regulated?  Is  the  balance  of  power  in  this  matter  to  rest 
with  state  or  federal  authority?  How  are  the  roads  to  be 
maintained  and  extended?  In  what  way  may  highway 
traffic  be  best  controlled  in  the  interests  of  public  safety 
and  convenience?  These  are  but  a  few  of  the  more  press¬ 
ing  questions  requiring  continued  study. 

The  rapid  rise  of  air  travel  and  transport  during  the 
past  decade  opens  another  big  field,  and  suggests  the  need 
for  careful  and  extended  inquirj^.  Governments  must  give 
attention  to  international  cooperation  in  the  matter  of 
regulation  and  registration.  The  extent  of  public  partici¬ 
pation  in  the  expansion  of  air  facilities,  the  advisability 
of  subsidies  to  private  concerns,  and  the  necessity  for 
provision  by  federal,  state,  or  municipal  authority,  of  air 
harbors,  lighthouses,  and  kindred  facilities,  are  matters  of 
increasing  interest  and  importance. 

Still  another  important  phase  is  found  in  the  realm  of 
urban  transportation  and  in  the  requirements  of  modern 
terminal  facilities.  The  place  of  the  subway,  the  elevated, 
the  surface  railways,  and  the  bus  in  passenger  transporta¬ 
tion,  the  function  of  the  horse-drawn  vehicle,  the  gasoline 
truck,  and  the  electric  storage  battery  vehicle  in  distribu¬ 
tion,  problems  of  pick-up  and  delivery  service,  coordina¬ 
tion  of  terminal  facilities,  these  and  other  questions  must 
be  answered  in  many  places.  Town  planning,  involving 
zoning,  and  the  regulation  of  urban  traffic  are  likewise  of 
increasing  consequence. 

The  necessity  for  a  thorough  understanding  of  these 
many  different  factors  and  agencies  by  the  public  of  the 
next  generation  clearly  indicates  the  need  for  a  wider  dis¬ 
semination  of  transportation  knowledge  in  the  great  body 
of  general  education  today.  Further,  a  clear  conception 
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of  the  intimate  interdependence  of  transportation  and 
industry  on  the  part  of  those  who,  in  the  near  and  more 
distant  future,  may  be  in  control  of  the  great  industrial 
and  transportation  enterprises,  should  react  favorably  in 
securing  more  harmonious  relations  and  should  result  in 
greater  efficiency  of  the  transportation  agencies  and  of 
industry  in  general. 

Apart  from  the  utilitarian  viewpoint  of  laying  a  basis 
for  the  development  of  future  policies,  it  seems  hard  to 
visualize  an  educated  society  with  little  or  no  knowledge 
of  one  of  the  mainsprings  of  the  existing  economic  order. 
Indeed,  how  may  the  historical  trends  leading  up  to  the 
present  status  of  society  be  seen  in  their  proper  relation¬ 
ships  without  a  grasp  of  the  influence  which  transporta¬ 
tion  methods  have  had  thereon?  The  history  of  the  de¬ 
velopment  of  the  North  American  continent  is  a  history  of 
the  development  and  improvement  of  the  means  of  trans¬ 
port.  An  understanding  of  the  distribution  of  productive 
effort  throughout  the  country  and  of  the  territorial  divi¬ 
sion  of  labor  is  dependent  upon  a  clear  conception  of  the 
relation  of  the  means  of  transportation  to  the  sources  of 
raw  material  and  the  finished  product.  The  unraveling  of 
many  of  the  problems  of  social  life  is  to  be  found  in  a 
grasp  and  solution  of  the  broad  problems  of  transporta¬ 
tion,  while  tire  future  development  of  the  country  hinges 
upon  the  extension  of  the  margin  of  production,  in  itself 
dependent  upon  the  progress  and  extension  of  transporta¬ 
tion  agencies  and  upon  the  invention  of  more  efficient  and 
cheaper  methods.  In  fact,  an  understanding  of  modern 
civilization  in  its  economic  and  social  aspects  is  founded 
upon  an  insight  into  the  intricate  transportation  machine. 

Up  to  this  point  the  discussion  has  turned  largely  upon 
the  advancement  of  a  knowledge  of  transportation  as  a 
medium  of  improving  the  general  economic  status.  The 


14 


TRANSPORTATION 


subject,  however,  may  be  viewed  from  a  somewhat  differ¬ 
ent  angle.  In  the  development  of  young  students,  cultural 
subjects  are  utilized  as  vehicles  for  imparting  -a  mental 
discipline  and  for  inculcating  a  knowledge  of  the  broad 
basic  material  and  methods  which  may  later  be  of  service 
wherever  the  student’s  bent  ma}’-  lie.  Particular  cultural 
subjects  are  seldom  studied  exclusively  as  an  end  in  them¬ 
selves.  The  important  thing  is  to  make  certain  that  they 
develop  the  intelligence  and  enlarge  the  horizon. 

To  this  end  the  study  of  the  principles  underlying  the 
entire  field  of  transportation  commends  itself  to  institu¬ 
tions  of  higher  learning.  The  history,  the  economics,  the 
physical  and  social  questions  involved,  offer  a  most  suit¬ 
able  medium  for  the  training  of  the  student.  As  a  general 
cultural  subject,  transportation  presents  a  most  fruitful 
and  serviceable  study.  Therein  are  focussed  human  rela¬ 
tions  and  activities,  problems  of  production,  marketing, 
distribution,  and  consumption,  as  in  few  other  subjects. 

A  Vehicle  for  Illustrating  Engineering  Princi¬ 
ples:  Not  only  does  transportation  furnish  an  excellent 
medium  for  training  the  student  and  exemplifying  eco¬ 
nomic  principles,  but  various  phases  of  the  subject  may 
be  utilized  as  a  living  means  of  illustrating  certain  engi¬ 
neering  principles  and  methods. 

In  the  early  training  of  the  would-be  engineer  it  is  now 
generally  accepted  that  the  time  should  be  devoted  mainly 
to  acquiring  a  broad  cultural  and  scientific  background, 
followed  by  a  study  of  the  underhung  technical  principles 
of  one  or  more  of  the  general  engineering  fields.  The  vari¬ 
ous  elements  of  such  a  course  of  study  must  later  be  illus¬ 
trated  by  examples  from  practice  of  a  general  nature, 
while  a  sufficient  familiarity  wuth  the  technique  of  the 
profession  must  be  imparted  by  the  individual  study  and 
solution  of  problems  drawn  from  that  practice. 
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The  field  of  transportation,  by  virtue  of  its  many  rami¬ 
fications,  presents  opportunities  of  use  in  this  manner. 
Railway  and  highway  engineering  afford  perhaps  the 
most  fruitful  examples  of  the  broad  engineering  aim  and 
methods  of  adapting  a  project  to  a  given  set  of  physical 
and  economic  conditions  in  such  a  way  as  to  prove  of 
greatest  utility.  At  the  same  time,  the  principles  of  sur¬ 
veying  or  applied  geometry  are  well  exemplified.  Mathe¬ 
matics  and  mechanics  are  illustrated  in  such  features  as 
superelevation  as  a  means  of  neutralizing  the  effect  of 
centrifugal  force  on  curves,  in  transition  curves,  and  in 
the  study  of  virtual  grades.  The  design  of  bridges  and 
other  structures,  strength  of  materials,  water  supply, 
drainage,  bearing  power  of  soils,  and  a  host  of  other 
kindred  subjects  are  touched  upon,  and  a  liaison  is  es¬ 
tablished  between  civil,  mechanical,  and  electrical  engi¬ 
neering. 

To  students  of  mechanical  engineering,  the  study  of 
the  rolling  stock,  motive  power,  and  control  apparatus 
affords  important  applications  of  the  principles  of  thermo¬ 
dynamics,  of  mechanism,  of  dynamics,  and  of  strength  of 
materials.  Aerodynamics  provides  an  extension  of  the 
study  of  hydraulics,  and  aeroplane  design  shows  the  ap¬ 
plication  of  the  laws  elucidated  and  involves  the  theory  of 
structures.  Marine  and  automotive  engineering  provide 
similar  opportunities.  Electric  traction  furnishes  a  means 
of  exemplifying  the  characteristics  of  different  types  of 
motors  and  their  application  to  practical  matters,  of  the 
design  of  power  houses  and  substations,  and  of  methods  of 
current  transmission  and  distribution. 

It  might  be  well  to  emphasize  that  this  section  is  con¬ 
cerned  with  the  various  engineering  phases  which  trans¬ 
portation  presents,  not  from  the  standpoint  of  specialized 
professional  study  but  as  media  for  illustrating  general 
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engineering  principles.  The  other  aspect  will  be  made  the 
subject  of  later  discussion. 

Transportation  a  Vocational  or  Professional 
Study  :  By  vocational  training  is  here  meant  a  prepara¬ 
tion  purporting  to  impart  competence  in  some  particular 
sphere  of  activity,  but  obtained  outside  the  routine  of  the 
business  concerned,  although  perhaps  in  conjunction 
therewith. 

In  this  connection  the  words  of  Sir  William  M.  Ac- 
worth,  quoted  at  the  beginning  of  this  chapter,  may  be 
recalled.  His  statement  is  perhaps  even  more  applicable 
in  the  case  of  the  American  transportation  industry.  Con¬ 
sidering  railroads  alone,  the  problems  of  management 
have  vastly  changed  during  the  past  quarter  of  a  century. 
The  volume  and  variety  of  traffic  have  increased  tremen¬ 
dously  ;  units  of  operation  have  been  much  expanded ;  new 
competitive  forces,  such  as  the  motor  bus  and  the  motor 
truck,  the  revival  of  inland  waterways,  and  the  operation 
of  the  Panama  Canal,  have  been  introduced.  The  regula¬ 
tive  demands  of  state  and  federal  authority  have  been 
much  extended,  so  that  they  now  cover  not  only  questions 
of  reasonableness  and  discrimination,  but  also  many  of 
the  minor  details  of  operation  and  service  as  well  as  of 
corporate  management.  At  the  same  time  organized  labor 
and  the  recent  substitutes  for  the  Railroad  Labor  Board 
have  created  increasing  complications  in  the  matter  of  la¬ 
bor  relations.  In  consequence  of  these  and  kindred  factors, 
the  man  untrained  in  the  essential  principles  of  transport 
and  in  the  habit  of  logical  and  scientific  analysis  is  no 
longer  able  to  master  the  multitude  of  problems  which  to¬ 
day  face  the  leaders  in  transportation,  and  his  difficulties 
will  increase  in  the  future. 

Furthermore,  the  railroads  are  today  confronted  with 
a  serious  problem  as  to  the  present  sources  of  personnel 
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from  which  the  officials  of  tomorrow  must  be  drawn.  Many 
transportation  executives  are  giving  much  serious  thought 
to  this  question.  General  W.  W.  Atterbury,  president  of 
the  Pennsylvania  System,  was  quoted  as  follows  in  an  ad¬ 
dress  by  Mr.  Garrett  of  the  Personnel  Department  of  that 
road  to  the  Pennsylvania  State  College : 

There  seems  to  be  a  general  impression  that  fewer  promis¬ 
ing  young  men  than  formerly  are  being  taken  into  the  rail¬ 
road  service,  and  that  of  those  who  come  a  greater  number 
than  formerly  leave  the  service  after  a  short  period,  because 
of  the  superior  advantages  offering  in  other  fields. 

If  this  is  true,  we  will  shortly  be  confronted  with  a  very 
serious  problem,  and  we  should  therefore  make  every  effort  to 
ascertain  the  facts  and  also  the  causes  and  possible  remedies. 

Mr.  Garrett  himself  says : 

For  some  years,  however,  it  has  been  apparent  that  the 
railroad  industry  has  not  been  attracting  young  men  of 
ability  and  education  as  it  did  in  former  years.  At  first  blush 
this  would  seem  to  be  attributable  to  the  fact  that  the  con¬ 
struction  of  roads  through  new  country,  over  wide  rivers  and 
broad  prairies,  through  rugged  mountain  ranges  and  vast 
deserts,  has  long  since  ceased,  and  there  is  no  more  that  spirit 
of  adventure  in  the  work  which  was  one  of  its  main  attrac¬ 
tions  in  the  years  gone  by.  But  surely  there  is  left  in  the 
transportation  industry  enough  of  interest,  in  the  movement 
of  traffic,  in  the  design  and  construction  of  modern  systems— 
of  great  terminals,  of  huge  locomotives,  of  improved  freight 
and  passenger  cars — to  offer  ample  field  for  the  display  of 
originalit}^  and  for  the  application  of  skill  and  ingenuity  of 
the  highest  order.  Very  few  industries  offer  a  field  as  diverse 
and  interesting  to  their  employees  and  officers  as  the  trans¬ 
portation  industry,  yet  the  dearth  of  young  men  of  proper 
calibre  is  yearly  becoming  more  and  more  apparent. 

The  fact,  then,  seems  to  be  that  railroading  has  lost 
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much  of  its  glamour,  of  the  opportunities  for  outstanding 
creative  effort,  for  courage,  and  initiative  which  were  such 
a  marked  feature  of  the  nineteenth  century  of  railroad 
building'  and  welding.  At  the  same  time,  however,  the 
needs  for  men  capable  of  attacking  the  more  intricate 
problems  of  the  present  day  have  become  more  urgent,  but 
this  type  of  young  man  does  not  seem  to  be  forthcoming. 
How  may  this  situation  be  improved? 

Professor  William  J.  Cunningham  of  Harvard  has  con¬ 
sistently  advocated  a  so-called  cadet  system,  which  by 
training  a  corps  of  young  men,  half  of  whom  are  to  be 
drawn  from  the  graduates  of  universities  and  the  remain¬ 
der  from  selected  employees,  would  provide  a  reservoir 
from  which  a  large  proportion  of  future  junior  officials 
should  be  drawn.  Many  universities  and  technical  schools 
have  offered  courses  in  the  technique  of  railroad  transpor¬ 
tation,  with  the  object  of  preparation  for  this  field  as  a 
life  work.  Such  courses  have,  on  the  whole,  received  scant 
encouragement  from  the  practical  transportation  world. 

These  introductory  remarks  lead  to  the  discussion  of 
the  large  problem  of  vocational  training  in  transportation 
subjects,  the  desirability  of  such  training,  the  merits,  the 
demerits,  and  the  feasibility  of  the  different  plans  for  such 
instruction. 

Vocational  training  in  transportation  may  be  particu¬ 
lar  or  general;  that  is,  it  may  hinge  upon  one  definite 
sector  of  the  field,  such  as  the  railway  shops,  the  civil 
engineering  department,  traffic  or  accounting  depart¬ 
ments,  or  it  may  seek  to  give  an  insight  into  the  general 
technique  of  railroad  service  and  a  broad  outlook  on  the 
subject  as  a  whole,  with  more  or  less  stress  laid  upon  one 
department,  usually  the  operating  department. 

Generally  speaking,  it  has  been,  and  will  probably  con¬ 
tinue  to  be,  the  custom  for  the  technical  engineering  staff. 
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whether  civil,  mechanical,  or  electrical,  to  be  recruited 
mainly  from  the  graduates  of  schools  of  applied  science, 
the  technical  knowledge  of  the  two  latter  classes  as  a  rule 
being  supplemented  by  further  specialization  in  an  ap¬ 
prentice  school  of  the  company.  Here  vocational  or  pro¬ 
fessional  training  seems  to  meet  with  general  approval, 
whether  obtained  in  college  or  shop,  or  in  both.  It  should 
be  pointed  out,  however,  that  the  professional  training 
inculcated  prior  to  entering  the  railroad  service  is  gen¬ 
erally  along  broad  engineering  lines  in  one  of  the  main 
divisions,  and  that  the  railroad  relies  upon  its  own  shops 
and  practical  experience  for  the  imparting  of  that  par¬ 
ticular  competence  which  its  own  organization  requires. 
In  a  word,  the  demands  for  greater  efficiency,  speed,  and 
safety  seem  to  require  in  increasing  measure,  at  least  in 
respect  to  the  physical  features,  the  assistance  of  techni¬ 
cally  trained  men,  however  that  training  may  be  acquired. 

The  growing  pressure  of  regulative  tribunals  and  ship¬ 
pers’  organizations  appears  to  require  the  development  of 
a  new  type  of  traffic  official,  which  can  justify  rate  adjust¬ 
ments  upon  sound  economic  lines  and  can  present  the  case 
clearly  and  in  the  form  prescribed  by  the  regulating  au¬ 
thority.  The  day  of  the  rule-of-thumb  traffic  man,  who 
seemed  to  heed  a  voice  saying,  “Get  traffic,  my  son ;  pay¬ 
ing  traffic  if  possible,  but  get  traffic  at  all  costs,”  has 
passed.  At  the  same  time,  the  shippers’  organizations,  the 
regulatory  bodies,  and  private  shippers  all  require  the 
services  of  men  familiar  with  the  rate  structure,  with  com¬ 
mission  procedure,  and  with  underlying  economic  factors 
and  principles.  A  preliminary  training  in  these  subjects 
would  seem  to  be  of  considerable  benefit  to  the  man  with 
such  fields  in  view.  The  traffic  man,  on  entering  the  practi¬ 
cal  business,  would  then  have  underlying  knowledge  and 
sufficient  acquaintance  with  his  technique  to  allow  him  to 
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devote  his  attention  more  to  a  study  of  local  peculiarities 
and  changing  conditions,  which  he  might  visualize  in  their 
relation  to  the  general  economic  situation. 

Transportation  agencies  are  beginning  to  feel  the  need 
of  men  who  have  a  knowledge  of  accounting  and  statistics, 
particularly  the  limitations  as  well  as  the  use  of  these 
latter.  Specialists  who  are  able  to  interpret  statistics  in 
such  a  way  as  to  point  out  possibilities  of  operating  im¬ 
provement,  who  can  draw  up  operating  budgets,  and  who 
can  prepare  studies  or  briefs  and  conduct  the  case  of  the 
carrier  or  shipper  in  the  more  important  hearings  before 
regulatory  bodies,  are  of  great  value.  Here  are  subjects 
which  the  practical  business  offers  little  if  any  oppor¬ 
tunity  to  acquire,  and  which  must,  in  consequence,  be 
imparted  through  specialized  vocational  study,  whether 
superimposed  on  practical  experience  or  not. 

Vocational  instruction  in  operation,  isolated  from  con¬ 
tinuous  practical  experience  in  that  field,  is  a  much  more 
debatable  question.  Knowledge  in  this  department  con¬ 
sists  so  much  more  of  a  vast  agglomeration  of  practical 
detail  and  methods,  bound  up  intimately  with  the  appara¬ 
tus  concerned,  that  there  is  serious  doubt  as  to  the  utility 
of  intensive  vocational  study.  The  technique  and  the 
acquaintance  with  the  human  element  which  is  so  essential 
to  success  in  this  field  of  endeavor  are  probably  much 
more  readily  acquired  in  the  daily  routine  of  the  business. 
An  aspect,  however,  which  presents  itself  for  considera¬ 
tion  is  the  fact  that  a  man  who  enters  the  field  of  opera¬ 
tion  has  nowadays  great  difficulty  in  obtaining  a  perspec¬ 
tive  of  the  whole  business  and  seeing  his  own  limited  job 
in  its  relation  to  the  transportation  machine  in  general. 
In  this  matter,  a  preliminary  training  of  not  too  highly 
specialized  a  nature,  which  would  impart  an  understand¬ 
ing  of  the  many  departments  of  the  transportation  busi- 
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ness,  their  interrelations,  problems,  and  general  methods, 
the  function  of  management  and  its  relations  to  the  public 
and  to  labor,  would  seem  to  offer  considerable  advantages. 
Particularly  is  this  so  if  the  candidate  for  such  training 
may  ultimately  become  one  of  the  higher  officials. 

There  are,  however,  difficulties  in  this  matter  of  pre¬ 
paring  men  by  vocational  training  for  transportation. 
For  example,  owing  to  certain  conditions  surrounding  the 
industry,  there  is  seemingly  little  incentive  for  students  to 
enter  upon  any  intensive  training  with  the  object  of  enter¬ 
ing  the  field.  First,  in  the  ranks  of  the  industry,  little  or 
no  opportunity  is  afforded  for  the  demonstration  of  what 
he  has  gained  by  previous  study,  so  that  the  man  with 
experience  alone,  but  with  more  years  of  service,  is  pos¬ 
sibly  as  well  or  better  qualified  for  the  first  steps  in  pro¬ 
motion,  that  is,  to  minor  official  rank.  Secondly,  if  promo¬ 
tion  be  accelerated  for  these  trained  men,  so  that  their 
training  may  be  utilized  earlier,  dissatisfaction  is  often 
bound  to  result  among  the  employees ;  and  it  is  question¬ 
able  if  the  greater  efficiency  resulting  from  a  better  body 
of  officers  would  offset  the  inefficiency  of  a  labor  force  with 
lowered  morale. 

There  is,  too,  the  much  debated  question  of  the  nature 
and  feasibility  of  professional  training  in  transportation. 
The  idea  of  an  educational  institution  of  any  kind  at¬ 
tempting  to  turn  out  transportation  experts  is  very  prop¬ 
erly  questioned.  There  is  in  this  matter  a  great  deal  of 
misconception,  both  in  transportation  circles  and  univer¬ 
sity  halls,  as  to  the  proper  nature  and  purpose  of  such 
professional  training.  This  widespread  misunderstanding 
seems  to  be  due  in  large  part  to  a  failure  to  consider  the 
question  upon  a  similar  basis  to  that  of  other  professions, 
such  as  engineering,  law,  or  medicine.  A  graduate  in  any 
branch  of  engineering  is  not  considered  in  any  sense  a 
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professional  engineer  until  after  many  years  of  practical 
experience.  The  young  lawyer  must  pass  through  a  period 
of  several  years  of  wide  and  varying  routine  work  before 
he  is  competent  to  assume  a  position  of  responsibility  in 
that  field.  There  are  few  people  who  would  entrust  them¬ 
selves  to  the  care  of  the  newly  qualified  medical  student; 
he,  too,  must  have  sufficient  experience  added  to  his  medi¬ 
cal  training.  Training  in  the  economic  or  engineering 
elements  of  any  form  of  transportation  does  not  carry 
with  it  the  presumption  that  the  man  who  has  pursued 
such  a  course  is  in  any  way  an  expert,  nor  is  it  intended 
that  he  should  be.  In  spite  of  these  factors  there  may  exist 
a  field  for  such  training,  whether  it  be  undertaken  by  uni¬ 
versities,  correspondence  or  extension  schools,  schools  of 
business,  technical  schools,  or  the  transportation  agencies 
themselves. 

In  a  similar  manner  a  place  for  vocational  training  with 
respect  to  the  other  agencies  of  transportation  may  be 
depicted.  In  the  realm  of  highway  transportation,  loca¬ 
tion,  design,  construction,  and  transport  demand  a  highly 
specialized  knowledge,  if  developments  along  these  lines 
are  to  be  most  advantageous.  Practical  experience  alone 
does  not  seem  to  lend  itself  in  the  main  to  the  imparting 
of  underlying  principles  in  this  profession.  Water  trans¬ 
port  and  the  adaptation  of  river  and  canal  systems 
thereto,  and  the  resulting  problems  of  ports  and  termi¬ 
nals,  require  technical  knowledge.  The  necessity  of  scien¬ 
tific  training  in  aerodynamics  and  aeroplane  design  re¬ 
quires  little  emphasis,  and  this  cannot  be  acquired  very 
readily  in  practice. 

Large-scale  industry  has  brought  forth  another  trans¬ 
portation  expert — the  industrial  traffic  manager.  The 
duties  of  the  traffic  manager  of  a  large  industrial  concern 
require  a  knowledge  of  the  many  ramifications  of  the  serv- 
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ice  and  operation  of  the  transportation  agencies,  as  well  as 
the  sources  and  currents  of  traffic.  Preparatory  training 
in  these  fundamentals  should  save  the  beginner  many  anx¬ 
ious  hours  of  wondering  what  the  otherwise  hopeless  maze 
of  detail  is  concerned  with. 

The  foregoing  discussion  indicates  that  in  some  phases 
of  transportation  vocational  training  may  be  of  great 
help,  while  in  other  phases  practical  experience  alone  may 
prove  the  better  school.  Analogy  with  other  industries 
would  seem  to  show  that  men  trained  in  the  fundamental 
principles  involved  in  the  many  ramifications  of  trans¬ 
portation  should,  if  their  other  qualities  measure  up  at 
least  to  the  average,  have  a  decided  advantage  on  entering 
the  field.  Time  must,  of  course,  be  spent  in  the  business 
itself,  in  assimilating  the  details  of  its  technique  and  in 
becoming  acquainted  with  the  human  factor,  but  the  pre¬ 
paratory  training  of  these  men  must  ultimately  stand 
them  in  good  stead  and  redound  to  the  advantage  of  both 
the  corporation  and  themselves. 

A  Necessary  Subject  of  Research,  Physicau,  Eco¬ 
nomic,  and  Social:  Progress  in  the  practical  arts  and 
sciences  is  intimately  bound  up  with  continual  research 
and  investigation,  which  throws  new  light  upon  existing 
methods,  conditions,  and  appliances  and  which  opens  up 
new  vistas  and  possibilities.  In  the  case  of  transportation, 
the  daily  routine  offers  little  scope  for  the  evaluating  of 
previously  untried  methods  and  apparatus.  Too  close 
application  to  one  aspect  of  the  subject  does  not  lend 
itself  readily  to  that  perspective  which  is  so  essential  to 
the  seeing  of  economic  and  social  phenomena  in  their 
proper  relation  to  the  various  branches  of  the  business. 
Unbiased,  scientific  investigation  can  thus  be  best  prose¬ 
cuted  independently  of  the  routine  of  the  particular 
branch  of  the  business  involved,  whether  performed  by  an 
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independent  research  staff  of  the  business,  such  as  is  found 
in  the  General  Motors  Research  Laboratory  and  the  Gen¬ 
eral  Electric  Company,  or  by  detached  organizations  such 
as  the  Bureau  of  Railway  Economics,  public  and  private 
bureaus,  and  universities  and  technical  schools,  which  have 
the  proper  facilities. 

Research  into  many  of  the  physical  problems  concerned 
with  the  apparatus  and  facilities  is  constantly  being 
prosecuted  by  many  different  agencies.  The  expansion  of 
the  business  and  its  vital  importance  demand  that  this  be 
continued  with  even  greater  intensity.  Methods  of  increas¬ 
ing  track  capacity,  of  increasing  train  capacity,  of  de¬ 
veloping  greater  safety  in  operation,  of  utilizing  different 
sources  of  energy,  terminal  problems,  highway  and  vehi¬ 
cle  design,  development  of  waterways  and  port  facilities, 
aerodynamics,  and  the  handling  of  urban  traffic,  are 
examples  of  the  ever-present  physical  problems  presented 
by  transportation. 

There  are  perhaps  fewer  scientific  investigations  at 
present  prosecuted  in  the  economic  and  social  phases  of 
transportation.  These  important  problems,  such  as  the 
economic  sphere  of  utility^  of  the  different  agencies  of 
transport  and  their  relation  to  public  welfare,  and  such 
questions  as  valuation,  regulation,  financing,  improve¬ 
ment  of  rate  structures,  and  other  traffic  questions,  con¬ 
centration  and  decentralization  of  population,  the  relation 
of  transportation  to  production,  consumption,  distribu¬ 
tion,  and  exchange  of  wealth,  are  ever  pressing  and  re¬ 
quire  impartial,  scientific  study  and  research. 


This  chapter  has  attempted  to  bring  out  the  many 
phases  of  transportation  in  which  continued  study  is 
necessary,  and  which  are  available  as  media  for  the  illus- 


NEED  OF  SCIENTIFIC  KNOWLEDGE 


25 


tration  and  inculcation  of  certain  economic  and  technical 
principles.  It  has  been  shown  that  the  subject  may  be  con¬ 
sidered  from  some  four  general  points  of  view — a  cultural 
study,  a  medium  for  imparting  and  illustrating  general 
principles,  a  professional  preparation,  and  a  field  for 
scientific  research.  This  fourfold  nature  of  the  subject 
cannot  be  overemphasized,  in  view  of  the  prevailing  tend¬ 
ency  in  many  quarters  to  consider  transportation  study 
from  one  aspect  alone — the  purely  vocational. 

There  are  several  bodies  which  may  undertake  these 
various  tasks.  The  corporations  which  are  concerned  with 
transportation  and,  in  particular,  the  equipment  com¬ 
panies,  using  the  term  in  its  widest  sense,  may  readily 
undertake  the  investigation  of  many  of  the  physical  prob¬ 
lems.  By  apprentice  systems  these  organizations  may  give 
vocational  training.  Through  publicity  departments  the 
wide  dissemination  of  information,  of  more  or  less  cultural 
value  according  to  circumstances,  may  be  accomplished. 

The  function  of  many  public  and  private  bureaus  is  to 
investigate,  and  to  make  known,  economic  and  physical 
facts  relating  to  the  different  branches  of  transportation 
and  commerce.  These  are  bodies  which  undertake  the  re¬ 
search  phase  and,  to  some  extent,  the  cultural. 

The  importance  of  the  educational  institutions  in  this 
sphere  of  endeavor  is  dependent  upon  varying  conditions. 
The  place  of  cultural  training  in  these  institutions  re¬ 
quires  no  emphasis.  In  technical  schools,  vehicles  for  the 
illustration  of  principles  are  necessary.  Either  independ¬ 
ently,  or  on  some  cooperative  basis  with  the  industry, 
universities  and  technical  schools  may  attempt  vocational 
or  professional  training;  with  what  justification  and  what 
success  is  at  this  point  of  no  concern.  It  is  sufficient  to 
point  out  the  possibility  of  such  training  being  under¬ 
taken.  Technical,  economic,  and  social  research  have  long 
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been  a  function  of  the  institutions  of  learning,  which  are 
vitally  interested  in  the  widening  of  the  boundaries  of 
knowledge ;  and  it  may  be  that  it  is  only  in  the  domain  of 
graduate  investigation  that  the  underlying  science  and 
philosophy  of  transportation  and  the  proper  relationships 
of  the  many  interests,  conflicting  and  otherwise,  may  be 
adequately  sifted. 


CHAPTER  III 


INSTRUCTION  IN  TRANSPORTATION— THE 
PRESENT  STATUS 

THIS  chapter  presents  an  analysis  of  existing  condi¬ 
tions  of  study  in  transportation  subjects  as  disclosed 
by  the  Survey.  The  chapter  following  will  treat  of  re¬ 
search  work  in  transportation.  The  subject  of  instruction 
in  transportation  will  be  developed  under  the  four  fol¬ 
lowing  general  headings : 

(a)  Instruction  in  the  transportation  industry  itself  (in¬ 
cluding  allied  industries). 

(b)  Instruction  in  vocational  schools. 

(c)  Instruction  in  universities  and  technical  schools. 

(d)  Instruction  given  in  cooperative  courses  between  uni¬ 
versities  and  the  industry. 

Each  of  these  divisions  presents  one  or  more  of  the  phases 
discussed  in  Chapter  II — transportation ;  a  cultural 
study,  a  vehicle  for  illustrating  economic  and  engineering 
principles  and  methods,  and  a  vocational  study.  Further 
subdivision  permits  of  the  examination  of  these  phases 
from  the  standpoint  of  the  nature  of  carrier  industry — 
railway,  waterway,  highway,  airway,  urban  transport,  in¬ 
cluding  the  interest  of  the  shipper.  It  will  not  be  necessary 
in  all  cases  to  discuss  each  one  of  these  subdivisions  in 
detail. 

The  Transportation  Industry  Itself  :  This  term  is 
here  employed  in  the  broadest  sense,  so  as  to  include  allied 
industries,  such  as  equipment  companies. 

Naturally  instruction  in  transportation  has  been  inti¬ 
mately  bound  up  with  the  development  of  the  industry 
itself.  During  the  era  of  rapid  railroad  expansion  training 
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in  transportation  matters  was  almost  entirely  acquired 
by  practical  experience  alone.  The  necessity  for  any  speci¬ 
fic  educational  training  in  railroading  had  not  yet  become 
apparent.  Expansion  was  so  rapid  that  there  was  little 
time  available  for  anything  but  the  immediate  work  in 
hand  and,  in  consequence,  little  or  no  thought  could  be 
given  to  the  development  of  definite  bodies  of  principles. 
In  any  case,  promotion  was  generally  so  rapid  that  it  is 
doubtful  if  any  consideration  would  have  been  given  to 
such  training  as  might  have  been  provided. 

With  the  passage  of  time,  separate  spheres  of  special¬ 
ized  employment  seemed  to  warrant  preparatory  training. 
Especially  was  this  so  in  the  branches  of  the  business  hav¬ 
ing  to  do  with  engineering  in  any  of  its  forms.  For  exam¬ 
ple,  the  late  A.  M.  Wellington  probably  did  more  than 
any  other  man  to  elevate  railway  location  from  a  skilled 
trade  to  an  important  branch  of  the  civil  engineering  pro¬ 
fession,  through  its  recognition  as  an  essential  factor  in 
the  transportation  industry.  The  greater  stability  of  or¬ 
ganization,  coupled  with  the  increasing  complexity  of  the 
mechanical  equipment,  led  to  the  necessity  of  providing 
a  constant  supply  of  personnel  competent  to  maintain 
such  equipment.  As  a  means  of  caring  for  this  need,  the 
time-honored  apprentice  system  was  invoked.  No  doubt 
the  increasing  power  of  labor  organizations  has  done 
much  to  bring  the  s}?stem  into  its  present  rather  rigid 
form. 

Practically  every  railroad  organization  now  relies  upon 
its  ordinary  apprentice  system  of  training  for  the  devel¬ 
opment  of  its  mechanical  personnel.  An  interesting  ex¬ 
periment  during  the  past  few  decades  has  been  the  at¬ 
tempt  on  the  part  of  a  few  railroads  to  enlist  technical 
engineering  graduates  in  this  department  by  the  establish¬ 
ment  of  so-called  special  apprentice  systems.  However,  as 
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the  positions  requiring  engineering  education  are  not  very 
numerous,  the  railroads  can,  through  this  channel,  absorb 
comparatively  few  engineering  graduates. 

Varying  degrees  of  success  have  been  recorded.  In 
some  cases,  those  in  charge  are  enthusiastic  over  the  pos¬ 
sibilities  of  the  system,  while  from  others  come  dishearten¬ 
ing  reports  of  the  shortcomings  of  the  college  graduate 
in  the  railroad  business. 

The  Pennsylvania  Railroad  System  appoints  graduates 
in  mechanical  engineering  as  special  apprentices.  Their 
training  with  the  company  extends  over  a  period  of  three 
years,  during  which  time  they  pass  through  the  erecting 
shop,  the  machine  shop,  the  air  brake  shop,  the  blacksmith 
shop,  the  foundry,  the  engine  house,  the  car  and  boiler 
shops,  the  inspection  departments,  the  locomotive  run¬ 
ning,  accounting,  and  reporting  departments.  They  are 
paid  a  living  wage,  which  is  increased  periodically  during 
the  course,  and  at  the  end  of  the  training  they  are  usually 
appointed  motive  power  inspectors  with  prospects  of  pro¬ 
motion  within  that  department  and  ultimately  to  execu¬ 
tive  rank.  The  Pennsylvania  also  offers  inducements  to 
graduates  in  civil  engineering  to  enter  their  service  as 
assistants.  The  type  of  experience  gained  in  this  depart¬ 
ment  is  similar  to  that  on  other  roads ;  here  daily  routine 
supplies  the  necessary  training.  The  Pennsylvania’s  sys¬ 
tem  of  training  technical  graduates  has  received  the  sup¬ 
port  and  approval  of  its  executives.  That  considerable 
success  has  been  achieved  in  this  case  is  quite  apparent 
from  the  results. 

Owing  to  its  expansion,  the  Nickel  Plate  is  much  inter¬ 
ested  in  bringing  college  graduates  into  its  organization. 
On  the  technical  side  the  road  has,  in  addition  to  its  ordi¬ 
nary  apprentice  system,  a  course  for  special  apprentices  in 
the  mechanical  department ;  these  special  apprentices  are 
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engineering  graduates  or  men  with  equivalent  prepara¬ 
tion.  The  full  course  occupies  three  years  and  covers  work 
in  the  locomotive  and  car  shops,  road  testing,  special  in¬ 
vestigations  of  shop  practice  on  this  and  other  roads, 
design  of  locomotives,  cars  and  shops,  and  power  station 
work.  With  the  small  number  so  far  enrolled  quite  marked 
success  has  been  achieved.  Several  who  started  as  special 
apprentices  are  now  filling  positions  of  considerable  re¬ 
sponsibility. 

The  above  descriptions  are  fairly  representative  of  the 
nature  of  these  special  apprentice  courses  in  the  mechani¬ 
cal  departments  of  some  of  the  railroads,  although  the 
reported  results  have  not  always  been  so  satisfactory.  For 
example,  experiments  with  special  apprentices  on  the 
Atchison,  Topeka  &  Santa  Fe  Railway  are  said  to  be  dis¬ 
appointing,  although  still  in  vogue.  This  company  on 
several  occasions  is  reported  to  have  been  on  the  verge  of 
abandoning  its  system  of  special  apprentices. 

The  necessity  for  preparatory  technical  training,  fol¬ 
lowed  by  a  period  of  apprenticeship  in  detailed  technique, 
in  the  engineering  departments,  mechanical,  electrical, 
and  civil,  of  the  transportation  agencies,  seems  to  be  well 
established.  It  is  only  in  the  business  itself  that  the  minute 
detail  of  procedure  and  familiarity  with  all  the  ramifica¬ 
tions  of  the  apparatus  can  be  readily  acquired,  while  at 
the  same  time  a  broader  technical  grounding  seems  advis¬ 
able  if  the  student  is  ultimately  to  proceed  to  higher  offi¬ 
cial  rank  through  these  departments. 

In  addition  to  the  generally  recognized  apprenticeship 
systems,  both  ordinary  and  special,  applying  to  the 
mechanical  departments  of  railways,  a  few  roads  have,  at 
different  times,  attempted  to  extend  the  principle  to  other 
departments  of  the  service,  such  as  the  operating,  the 
traffic,  and  the  accounting  departments. 
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One  of  the  earliest  of  these  experiments  was  that  de¬ 
veloped  for  the  Southern  Pacific  by  the  late  Mr.  Julius 
Kruttschnitt.  The  system,  as  inaugurated,  was  of  a  rather 
ambitious  nature.  It  might  be  of  interest  to  show  in  some 
detail  just  what  such  a  student  apprentice  course  com¬ 
prised.  The  following  description  is  taken  practically 
verbatim  from  the  official  handbook  dealing  with  the 
“Student  Course  in  Railroading”  of  the  Southern  Pacific 
Company.  It  was  intended  to  be  a  “laboratory”  course, 
to  fit  young  men,  mainly  graduates  of  technical  schools, 
to  assume  positions  of  responsibility  in  the  management 
of  railroad  affairs,  and  to  equip  them  with  a  working 
knowledge  of  the  several  departments  and  their  interrela¬ 
tion,  so  that  they  might  be  able  to  conduct  the  particular 
duties  assigned  to  them  in  harmony  with  the  scheme  of 
railroading  as  a  whole.  The  particular  field  to  which  the 
student  was  eventually  assigned  depended  upon  his  own 
inclinations,  coupled  with  his  qualifications  as  determined 
by  his  record  and  the  observations  of  the  officer  in  charge 
of  students.  The  plan  had  the  merit  of  giving  a  general 
training  in  all  of  the  principal  departments  of  the  road, 
and  of  imparting  to  the  student  the  knowledge  that  is 
necessary  to  conduct  properly  the  work  of  any  given 
department,  in  harmony  and  in  coordination  with  all  the 
other  departments. 

The  course  was  so  designed  that  the  first  two  years  were 
to  cover  the  entire  field  of  railroading  in  a  general  way. 
Upon  completion  of  this  general  training  the  student 
might  pursue  one  of  three  optional  courses  of  about  a 
year  and  a  half’s  duration,  in  either  the  operation  and 
maintenance,  the  passenger  and  freight  traffic,  or  the  ac¬ 
counting  department.  During  the  entire  course,  the  stu¬ 
dent  came  under  the  supervision  of  the  director  in  charge 
of  the  student  course,  and  was  periodically  examined  upon 
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the  results  of  experience  gained  and  upon  assigned  read¬ 
ing-  *  * 

The  general  course  included  periods  of  training  in  the 
following:  station  service,  maintenance  of  way  service, 
in  the  office  of  the  superintendent  of  transportation,  under 
the  master  mechanic,  as  brakeman  and  conductor,  and  in 
the  accounting  department  and  tariff  bureau.  During 
each  period  the  student  obtained  practical  experience  in 
all  the  important  special  fields.  As  representative  of  the 
ensuing  specialized  courses  that  of  the  operation  and 
maintenance  department  may  be  briefly  outlined,  in  which 
experience  was  gained  in  the  following  branches :  with  the 
division  engineer,  with  the  master  mechanic,  in  the  signal 
department,  in  the  stores  department,  in  the  general  man¬ 
ager’s  office,  and  with  the  trainmaster. 

Despite  the  undoubtedly  strong  training  value  of  the 
course  the  results  were  disappointing,  both  to  the  manage¬ 
ment  and  presumably  to  the  students  themselves.  One 
main  difficulty  of  the  student  system  arises  from  the  dis¬ 
like  on  the  part  of  the  regular  employees  for  anything 
which  savors  of  class  distinction.  This  attitude  and  the 
inexperience  of  the  student  himself  in  handling  men  put 
him  at  considerable  disadvantage  on  appointment  to 
junior  official  rank,  and  in  this  way  his  progress  was  re¬ 
tarded.  It  has  been  said  also  that  a  large  factor  in  the 
failure  in  this  particular  plan  was  skepticism  on  the  part 
of  non-college  executives.  Students  are  often  considered  by 
the  practical  men  to  have  only  a  smattering  of  the  busi¬ 
ness  and  the}^  are  too  often,  perhaps  rightly,  said  to  lack 
judgment.  When  the  Railroad  Administration  took  over 
the  roads  in  1917  the  students  of  the  Southern  Pacific 
were  scattered,  and  the  scheme  has  never  been  revived. 

Recently  the  Penns}dvania  extended  its  system  of  spe¬ 
cial  apprenticeship  to  the  transportation  department.  The 
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transportation  apprentice  is  given  a  course  of  about  two 
years’  duration,  during  which  period  he  passes  through 
the  yard  offices,  the  trainmaster’s  office,  the  office  of  the 
superintendent,  and  the  office  of  the  assistant  general 
manager,  assuming  the  responsibilities  of  the  various  posi¬ 
tions  to  which  he  is  assigned  just  as  would  any  other  em¬ 
ployee.  At  the  conclusion  of  the  course  the  students  are 
made  assistant  yardmasters  or  assistant  trainmasters, 
with  the  usual  prospects  of  promotion.  This  plan,  as  ap¬ 
plied  to  the  operating  department,  has  not  yet  been  in 
vogue  for  a  long  enough  period  to  gauge  the  measure  of 
success.  The  transportation  apprentices,  however,  seem 
to  be  given  a  fair  trial  and,  in  view  of  the  success  attained 
byr  the  special  apprentice  systems  in  the  engineering  and 
mechanical  departments,  satisfactory  results  may  be  an¬ 
ticipated. 

A  similar  system  of  transportation  apprenticeship  has 
been  adopted  on  the  Nickel  Plate  System.  Here  a  three- 
year  training  period  is  prescribed,  during  which  time 
experience  is  gained  in  various  spheres  of  railroad  ac¬ 
tivity. 

In  other  fields,  such  as  that  of  the  public  utility  and  of 
the  electrical  equipment  companies,  wherever  a  special 
apprentice  system  of  training  college  graduates  has  been 
adopted,  more  marked  success  has  been  attained.  In  these 
cases  the  outstanding  difficulties  found  in  the  railroad 
industry  have  either  not  been  encountered  or  have  been 
overcome. 

For  a  number  of  years  the  Public  Service  Corporation 
of  New  Jersey  has  had  in  operation  cadet  training  courses 
to  fit  college  men  for  executive  positions  in  the  underlying 
gas,  electric,  and  railway  companies.  Candidates  for  the 
various  courses  are  picked  by  representatives  of  the  dif¬ 
ferent  companies  concerned,  who  visit  many  of  the  eastern 
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colleges  late  in  the  winter  and  select  from  the  membership 
of  the  graduating  classes  those  men  whom  they  believe  to 
be  best  qualified.  Three-year  courses  may  be  taken  in  the 
electric  company,  the  railway  company,  the  gas  company, 
the  production  company,  and  in  a  combination  of  electric- 
gas-commercial  work.  In  addition,  a  five-year  course, 
which  is  intended  to  qualify  the  cadet  for  positions  in  any 
department  of  the  utility,  is  offered.  The  officials  express 
great  satisfaction  with  the  experiment.  In  his  own  words, 
the  comment  of  one  of  the  authorities  of  this  company  is 

Numerous  graduates  from  the  various  cadet  courses  of¬ 
fered  now  hold  responsible  positions  in  the  organization  and 
I  believe  that  I  express  the  opinion  of  my  associates  when  I 
say  that  our  endeavors  to  secure  college  trained  men  through 
this  medium  have  been  very  successful. 

We  believe  that  we  have  been  quite  successful  in  the  con¬ 
duct  of  our  training  courses.  A  large  percentage  of  those 
who  enter  remain  with  the  organization  to  assume  responsible 
positions.  This  result  follows,  we  believe,  from  the  very  care¬ 
ful  considerations  which  we  give  to  the  qualifications  of  each 
cadet  before  he  is  employed. 

The  Bell  Telephone,  the  General  Electric,  and  the 
Westinghouse  Electric  companies  enlist  annualty  con¬ 
siderable  numbers  of  college  graduates,  whom  they  pass 
through  various  training  courses  with  a  view  to  fitting 
them  permanently  into  the  organization.  As  an  example, 
the  General  Electric  takes  on  from  350  to  400  engineering 
graduates  a  year.  The  ordinary  course  occupies  twTo  years, 
during  which  time  the  student  engineer  passes  successively 
through  periods  of  testing,  design,  and  application.  In 
addition  to  this  and  to  other  courses  of  a  more  specialized 
nature,  a  three-year  advanced  course  is  offered  to  stu¬ 
dents  of  marked  ability.  By  this  means  the  standard  of 
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the  personnel  is  maintained  and  improved.  The  system  has 
been  quite  successful  and  there  is  no  indication  of  its  being 
displaced. 

It  may  be  surmised  from  the  foregoing  that,  so  far  as 
the  transportation  industry  itself  is  concerned,  the  efforts 
in  educational  directions  have  been  largely  limited  to  ordi¬ 
nary  apprenticeship  systems,  mainly  along  rather  narrow 
technical  lines  and  almost  entirely  by  railroads.  A  few 
exceptions,  in  which  special  apprenticeship  systems  have 
been  developed  with  the  object  of  recruiting  college  men, 
may  be  found,  although  this  scheme  has  been  more  suc¬ 
cessfully  developed  bv  other  public  utilities  and  by  elec¬ 
trical  equipment  companies  rather  than  by  railroads. 

Despite  the  fact  that  many  of  the  leaders  in  railroad 
transportation  are  seeking  a  means  of  enlisting  young 
men  of  better  education,  the  extension  of  the  special  ap¬ 
prentice  system  is,  under  present  conditions,  rather  nar¬ 
rowly  limited.  Prospects  for  candidates  in  the  early  years 
are,  to  sav  the  least,  somewhat  meager.  Pay  is  small,  op¬ 
portunities  of  advancement  are  infrequent,  and  the  en¬ 
couragement  of  brother  employees  and  of  superiors  is 
often  hard  to  obtain.  The  result  is  naturally  lack  of  incen¬ 
tive  to  men  who  otherwise  might  be  attracted  to  the  field, 
but  can  see  better  opportunities  and  conditions  in  other 
industries ;  the  same  factors  also  tend  to  drive  away  those 
who  have  taken  the  necessary  training,  but  have  later 
become  dissatisfied  with  their  prospects  and  treatment. 
Too  much  has  been  left  to  chance  in  the  selection  and 
promotion  of  men  in  the  lower  grades.  Seniority  is  gen¬ 
erally  the  ruling  factor,  for  any  special  privilege  in  the 
matter  of  promotion  would  breed  discontent  and  lower 
morale.  In  this,  as  in  all  other  industries,  sometimes  the 
student  is  himself  at  fault,  owing  perhaps  to  his  overesti¬ 
mate  of  his  value  and  ability,  sometimes  to  his  lack  of 
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judgment  or  his  failure  to  understand  other  men.  It  must 
be  emphasized,  however,  that  when  the  special  apprentice 
enters  the  service,  particularly  if  he  be  a  college' graduate, 
he  finds  himself  in  a  rather  critical  atmosphere.  The  eyes 
of  all,  both  equal  and  superior  in  rank,  are  trained  upon 
him,  and  the  smallest  shortcoming  is  likely  to  be  unduly 
magnified  and  unfairly  made  a  measure  of  his  ability. 
This  may  have  tended  to  build  up  and  perpetuate  the 
tradition  of  the  unsuitability  of  the  college  man  for  rail¬ 
roading.  It  might  be  added  that  the  capabilities  of  college 
graduates,  as  of  other  men,  vary  in  degree  and  along  vari¬ 
ous  lines.  It  is  just  as  important  to  select  carefully  the  ma¬ 
terial  for  railroad  employment  as  for  any  other  industry. 
In  this  regard  the  railroads  may  learn  much  from  the 
practice  of  other  utility  companies  and  from  the  electrical 
equipment  companies.  Many  of  these  organizations  an¬ 
nually  send  representatives  to  the  colleges  for  the  purpose 
of  selecting  the  best  qualified  of  the  candidates  for  em¬ 
ployment. 

In  the  case  of  other  agencies  of  transportation,  little  or 
no  effort  is  made  in  the  business  itself  to  provide  any  spe¬ 
cial  vocational  training  outside  of  the  ordinary  routine  of 
practical  experience.  This  is,  of  course,  also  true  with 
respect  to  the  vast  majority  of  railroad  workers. 

In  so  far  as  aspects  of  transportation  education  not 
purely  vocational  in  purpose  are  concerned,  the  transpor¬ 
tation  agencies  make  use  of  their  own  special  magazines, 
of  meetings  of  employees,  and  of  the  radio  for  the  dissemi¬ 
nation  of  information  among  workers  and  the  general 
public.  Many  railroads,  too,  have  educational  depart¬ 
ments,  which  distribute  books  on  railroad  matters  among 
the  employees  and,  in  some  cases,  give  limited  instruction 
to  those  who  desire  it. 

Vocational  Schools:  Using  the  term  in  the  sense 
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already  employed,  it  is  quite  evident  that  there  is  no  hard 
and  fast  line  of  demarcation  between  training  which  is 
vocational  and  that  which  has  other  purposes  than  im¬ 
parting  information  and  technique  of  immediate  utility 
in  any  business.  Since  the  beginning  of  the  twentieth  cen¬ 
tury  there  has  existed  a  decided  tendency  for  much  uni¬ 
versity  training  to  become  of  a  vocational  nature  in  par¬ 
ticular  spheres  of  business  and  commerce.  Broad  training 
in  the  professions  of  law,  medicine,  and  engineering  has, 
of  course,  been  given  for  many  years.  The  aspect,  how¬ 
ever,  which  is  of  interest  in  this  section  is  that  which  is 
primarily  concerned  with  giving  vocational  competence  in 
any  sphere  of  transportation,  as  distinct  from  that 
broader  training  which  may  be  of  more  remote  value. 

Apart  from  the  trade  schools,  which  have  sprung  up  at 
one  time  or  another,  and  which  are  generally  concerned 
with  such  intensely  practical  matters  as  the  adjustment 
and  repair  of  automobiles,  steam  engines,  or  electrical 
apparatus,  and  which  here  may  be  dismissed  with  no  fur¬ 
ther  consideration,  the  only  truly  vocational  field  of  im¬ 
portance  in  transportation  which  has  been  developed  to 
anv  extent  is  that  related  to  the  shipper — the  field  of 
industrial  traffic  management.  In  this  an  outstanding 
organization  is  the  La  Salle  Extension  University,  which 
offers  well-organized  courses  in  traffic  management, 
mainly  by  correspondence  but  also  to  students  in  residence. 

The  course  is  intended  to  be  of  a  very  practical  nature ; 
its  avowed  object  is  to  train  for  advancement  men  already 
in  the  field,  and  to  give  to  those  desiring  to  follow  this 
business  a  sound  working  knowledge  of  the  implements 
used,  the  procedure  followed,  and  the  responsibilities  in¬ 
volved.  The  enrolment  is  now  ten  thousand  students,  situ¬ 
ated  all  over  the  LTnited  States  and  Canada.  Two  years 
are  ordinarily  occupied  in  completing  the  course,  whether 
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by  correspondence  or  in  residence.  There  are  fifty-six 
subdivisions  of  the  course,  each  of  which  deals  with  an 
individual  phase  of  the  transportation  field.  The  whole 
course  is  much  more  comprehensive  than  the  name  would 
imply.  The  underlying  economic  principles  of  transporta¬ 
tion  are  dealt  with  at  considerable  length,  including  high¬ 
way  and  water  transportation.  Freight,  express,  and 
postal  traffic  are  each  given  due  consideration.  About  one- 
fifth  of  the  course  treats  of  transportation  law  and  pro¬ 
cedure  before  tribunals.  Each  student  receives  about  one 
hundred  and  sixty  pieces  of  printed  matter,  including 
textbooks,  sample  tariffs,  classifications,  shipping  docu¬ 
ments,  and  so  on.  In  the  case  of  the  residence  school  in 
Chicago,  the  students  have  access  to  the  very  complete 
tariff  files  of  the  school,  and  many  problems  dealing  with 
classifications,  rates,  routing,  and  so  forth  are  given,  with 
the  object  of  imparting  familiarity  in  the  use  of  the  tariff 
file.  The  course  is  of  a  very  detailed  nature  and  is  taught 
primarily  from  the  point  of  view  of  the  shipper. 

This  type  of  course  seems  to  find  its  greatest  sphere  of 
utility  in  making  available  to  men  in  the  practical  field  a 
well-directed  system  of  instruction  in  the  underlying  prin¬ 
ciples  of  the  business,  which  may  readily  be  adapted  to 
local  conditions.  It  also  has  the  merit  of  imparting  to 
those  newly  entering  the  field  a  knowledge  of  the  vernacu¬ 
lar  and  an  acquaintance  with  the  methods  and  instru¬ 
ments  used.  Traffic  management  seems  to  be  one  of  the 
few  phases  of  transportation  which  is  suitable  for  this 
system  of  intensive  vocational  training.  It  is  probable  that 
institutions  of  the  above  type,  by  training  men  who  are 
employed  in  the  business  while  taking  the  course,  may 
accomplish  more  effective  work  in  this  field  than  the  ordi¬ 
nary  residential  colleges.  Such  an  institution,  moreover, 
is  able  to  attract  men  who  are  not  financially  in  position 
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to  take  advantage  of  instruction  at  residential  colleges 
or  who  may  have  no  desire  to  do  so. 

Reverting  to  the  tendency  for  some  universities  to 
offer  courses  of  a  vocational  nature,  several  universities 
purport  to  prepare  men  for  specific  employment  in  the 
field  of  transportation,  some  from  the  engineering,  others 
from  the  business  standpoint.  Of  those  curricula  which  are 
offered  to  undergraduates,  the  engineering  courses  alone 
seem  to  have  any  real  measure  of  success,  probably  be¬ 
cause  engineering  principles  in  many  cases  may  as  well 
be  illustrated  and  applied  through  transportation  sub¬ 
jects  as  through  any  other  medium.  For  vocational  under¬ 
graduate  courses  in  the  business  of  transportation  there 
is  little  to  be  said.  They  constitute  a  misuse  of  the  func¬ 
tions  of  the  university,  fail  in  their  avowed  object,  are  in 
most  cases  little  favored  by  the  student  or  the  industry, 
and  their  inclusion  in  university  catalogues  is,  on  the 
whole,  rather  misleading. 

The  whole  subject  of  university  instruction  in  trans¬ 
portation,  both  graduate  and  undergraduate,  however, 
will  be  dealt  with  in  detail  in  the  section  following. 

Universities  and  Technical  Schools:  The  out¬ 
standing  feature  with  respect  to  transportation  education 
in  the  schools  of  higher  learning  is  the  extreme  lack  of 
interest  which  prevails  in  general.  Where  transportation 
instruction  is  offered  there  is  as  a  rule  little  demand  on 
the  part  of  students  for  this  subject  as  compared  with 
others.  This  may  be  due  to  the  fact  that  both  in  arts  col¬ 
leges  and  in  business  schools  the  courses  offered  are  often 
stereotyped  and  little  related  to  the  actual  business  of 
transport.  The  subject  needs  revitalizing,  and  until  this 
is  done  the  existing  lamentable  lack  of  interest  on  the 
part  of  students  will  continue.  To  rekindle  the  spark  of 
enthusiasm  among  students  and  instructors,  the  interest 
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and  support  of  the  practical  world  of  transportation  is 
necessary,  whether  courses  be  of  a  general  cultural,  scien¬ 
tific,  or  vocational  character. 

The  present  mediocre  status  in  both  quality  and  quan¬ 
tity  of  transportation  instruction,  engineering  or  eco¬ 
nomic,  may  in  large  part  be  due  to  the  retarded  demands 
of  the  industry  for  specially  trained  men.  This  flagging 
demand  is  closely  paralleled  by  waning  provision  of  higher 
education  in  this  field,  especially  in  the  technical  and  busi¬ 
ness  schools.  The  provision  of  professional  training  is 
closely  related  to  the  demands  of  society  for  professional 
men.  At  the  beginning  of  the  century,  for  example,  when 
the  railroad  net  was  in  a  state  of  rapid  expansion,  the 
greatest  demand  made  of  technical  schools  was  for  instruc- 
tion  in  civil  engineering,  which  then  laid  great  stress  upon 
railway  engineering.  The  colleges  could  not  even  keep 
pace  with  the  demands  of  the  railroads.  The  development 
of  the  electrical  industry  to  a  plane  of  large-scale  produc¬ 
tion  started  a  movement  for  technical  specialization  in 
that  field  and,  while  the  demand  for  civil  engineers  fell 
off,  the  requirements  for  electrical  engineers  continued  to 
grow ;  these  facts  were  reflected  shortly  in  the  technical 
schools.  During  the  war  the  manufacture  of  munitions,  of 
concentrated  food  products,  and  of  drugs  and  chemicals 
resulted  in  a  vast  increase  in  the  number  of  students  of 
chemical  engineering.  Automotive  and  aeronautical  engi¬ 
neering  similarly  have  called  forth  their  quotas  of  stu¬ 
dents  of  mechanical  engineering.  This  same  feature  is 
apparent  also  in  the  arts  colleges,  for  students  who  are 
interested  in  the  economic  features  of  large-scale  industry 
will  choose  rather  to  study  such  industries  as  are  expand¬ 
ing  rapidly  and  in  which  keen  interest  is  evinced  by  all 
around  than  one  in  which  conditions  and  interest  are  more 
quiescent,  and  even  the  arts  student  may  desire  some  basic 
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knowledge  of  the  fields  of  business  or  commerce  wrhich 
later  he  may  enter,  although  not  interested  in  direct  vo¬ 
cational  preparation  therefor.  This  is  to  say,  in  all 
branches  of  university  instruction,  outside  of  the  regular 
basic  courses  in  arts,  science,  and  commerce,  which  are 
either  required  or  pursued  because  of  their  time-honored 
recognition,  students  will,  as  a  rule,  elect  work  in  which 
there  is  a  lively  and  general  interest.  In  this  industrial 
and  commercial  age,  industries  which  provide  the  greatest 
opportunities  for  advancement  and  the  play  of  initiative, 
in  which  the  need  for  the  extension  of  knowledge  is  most 
apparent,  will  ever  present  the  strongest  attractions  to 
the  student,  whether  he  seeks  professional  knowdedge  or 
not. 

On  the  whole,  the  transportation  industry  has  not  been 
of  this  nature  during  the  past  ten  or  fifteen  years.  De¬ 
velopment  in  the  railroad  business  has  been  intensive 
rather  than  extensive,  regulation  has  diminished  initia¬ 
tive,  methods  have  tended  to  become  stereotyped  and 
traditional,  and  the  war  period,  although  responsible  for 
much  hectic  activity,  actually  set  the  railroads  back  in 
permanent  progress.  In  ocean  shipping  stagnation  rather 
than  development  is  at  present  the  rule.  Such  develop¬ 
ments  as  have  taken  place  have  been  chiefly  in  highway 
and  aerial  transport,  and  in  these  cases  technical  progress 
has  been  the  main  feature,  the  business  side  lagging  be¬ 
hind  although  now  rapidly  being  accentuated  in  impor¬ 
tance.  These  facts  are  reflected  in  the  increasing  interest 
in  universities  in  the  technical  and  business  sides  of  high¬ 
way  and  aerial  transport. 

However,  the  present  strong  tendency  in  technical 
schools  is  to  concentrate,  so  far  as  undergraduates  are 
concerned,  upon  broad  scientific  and  technical  instruction 
in  the  general  field,  and  to  get  awray  more  and  more  from 
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narrow  specialization,  which  for  a  period  held  such  defi¬ 
nite  sway.  Except  for  purposes  of  illustration  of  general 
principles  and  methods,  particular  fields,  such  as  rail¬ 
ways,  highways,  and  aerial  transport,  are  now,  in  most 
cases,  being  relegated  to  the  realm  of  graduate  study. 
There  are  few  technical  institutions  which  now  purport  to 
give  specialized  undergraduate  instruction  in  transpor¬ 
tation  subjects  for  their  own  sake,  and  the  few  which  do 
experience  little  demand  for  such  instruction,  in  spite  of 
the  fact  that  they  may  have  excellent  facilities. 

In  nearly  all  schools  of  applied  science  are  offered  cer¬ 
tain  basic  courses  in  railway  engineering.  In  the  depart¬ 
ments  of  civil  engineering,  courses  in  railway  surveying 
and  in  railway  location  and  design  are  generally  required. 
Such  courses  usually  include  railway  curves  and  earth¬ 
work,  the  economic  theory  of  railway  location,  locomotive 
performance  and  gradients,  the  virtual  profile,  estimates 
of  cost,  comparison  of  projects,  design  of  yards  and 
terminals,  and  so  forth.  A  few  institutions  offer,  in  addi¬ 
tion,  one  or  more  special  courses  in  such  subjects  as  sig¬ 
naling  or  yards  and  terminals,  with  apparently  no  definite 
objective.  In  mechanical  engineering  no  fixed  policy  is 
pursued;  in  a  few  instances  undergraduate  courses  are 
offered  dealing  with  locomotive  and  car  design.  These  are 
almost  invariably  optional,  and  treat,  among  other  mat¬ 
ters,  tractive  effort  and  train  resistance,  air  brake  equip¬ 
ment,  stresses  in  the  vehicles,  design  of  locomotives  and 
cars,  efficient  operation  and  maintenance,  testing  of  loco¬ 
motives  and  cars  and  their  parts.  Such  courses  are  more 
usually  found  where  suitable  laboratory  facilities  are 
available  as,  for  example,  at  Purdue  University.  Electric 
traction  is  even  less  generally  made  the  subject  of  under¬ 
graduate  instruction.  Occasionally  courses  are  offered 
dealing  with  the  characteristics  of  motors,  velocity  and 
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energy  curves,  methods  of  energy  collection  and  distribu¬ 
tion,  electrification  of  steam  railways,  and  kindred  matters. 

The  outstanding  instance  of  an  institution  which  offers 
specific  professional  training  in  railway  engineering  is 
the  University  of  Illinois.  Here  regular  four-year  cur¬ 
ricula  in  railway  civil,  railway  mechanical,  and  railway 
electrical  engineering  are  offered,  as  separate  divisions  of 
engineering.  The  first  two  years  are  spent  in  the  assimila¬ 
tion  of  fundamental  scientific  and  engineering  principles, 
specialization  in  railway  subjects  commencing  with  the 
third  year.  In  the  case  of  railway  civil  engineering,  in 
addition  to  courses  in  railway  surveying  and  railway  lo¬ 
cation  are  added  a  short  course  entitled  railway  develop¬ 
ment,  which  treats  of  the  historical  development  of  Euro¬ 
pean  and  American  railroads,  the  relations  of  railways 
to  other  interests,  organization  and  management,  and 
costs  and  methods  of  cost  accounting,  a  course  in  con¬ 
struction,  two  courses  in  maintenance,  one  in  railway 
yards  and  terminals,  and  one  in  signals.  The  majority  of 
these  courses  are  of  three-hour  duration  in  one  semester. 
To  location  are  devoted  four  hours  and  to  surveying  five 
hours ;  railway  signaling  receives  one  hour.  The  course 
in  railway  development  forms  also  a  part  of  the  mechani¬ 
cal  and  electrical  curricula.  The  curriculum  in  railway 
mechanical  engineering  includes  an  elementary  course  ex¬ 
tending  throughout  the  year  in  the  principles  of  locomo¬ 
tives  and  locomotive  terminal  facilities,  followed  by  a  full- 
year  course  in  locomotive  and  car  design,  a  short  course  in 
yards  and  terminals,  one  in  electric  traction  and  a  con¬ 
siderable  amount  of  testing  and  experiments  on  locomo¬ 
tives  and  car  apparatus  in  the  exceptionally  good  labora¬ 
tory  facilities  of  the  school.  Electrical  students  receive  a 
full-year  course  in  the  principles  of  electric  railways, 
illustrated  later  by  laboratory  work  on  the  dynamometer 
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car  and  the  electric  test  car,  also  the  course  in  railway 
signaling,  a  course  in  electric  railway  practice,  one  in 
design,  and  a  course  in  electric  railway  economics,  treat¬ 
ing  of  location  and  operation,  choice  of  systems,  trans¬ 
mission  and  distribution  circuits,  maintenance  of  way  and 
equipment,  and  the  electrification  of  steam  roads ;  for  a 
specific  case  comparison  is  made  of  the  respective  advan¬ 
tages  of  trolley  cars,  trackless  trolleys,  and  auto-buses. 
These  three  curricula  naturally  include  a  number  of  other 
courses  in  general  engineering  subjects,  but  it  is  evident 
that  the  amount  of  time  which  can  be  devoted  to  such  mat¬ 
ters  must  be  considerably  curtailed  by  the  profusion  of 
technical  railway  courses. 

•j 

Although  the  University  of  Illinois  is  situated  among 
railways  which  are  by  no  means  antagonistic  to  the  train¬ 
ing  of  railway  engineers  in  that  institution,  the  number 
of  students  in  these  courses  is  not  large.  Facilities  for 
about  three  hundred  are  available,  but  the  present  enrol¬ 
ment  in  both  years  of  specialization  is  only  about  fifty  in 
all  departments,  of  whom  about  twenty  would  be  in  the 
graduating  class.  There  is  a  very  limited  demand  on  the 
part  of  railways  for  such  men,  although  a  few  are  ab¬ 
sorbed  each  year.  Generally  speaking,  the  ordinary  tech¬ 
nical  graduates  are  considered  just  as  suitable  as  the  so- 
called  specialists  in  railway  engineering.  To  the  writers 
it  seems  that,  although  the  courses  at  Illinois  in  themselves 
are  well  organized  and  the  instruction  is  excellent,  never¬ 
theless  the  student  should  receive  a  broader  scientific  and 
professional  training,  and  that  sufficient  time  cannot  by 
this  plan  be  devoted  to  these  broader  concepts  unless  a 
fifth  year  be  added  to  the  course.  If  this  were  done,  how¬ 
ever,  it  is  probable  that  the  present  limited  demand  for 
courses  in  railway  specialization  would  be  cut  down  al¬ 
most  to  the  vanishing  point. 
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Assuming  that  the  present  four-year  undergraduate 
system  of  technical  schools  will  remain  in  general,  it  would 
seem  that  instruction  in  railway  engineering  subjects 
might  better  be  confined  to  general  courses  in  the  three 
main  fields  of  engineering.  Specialization  in  such  subjects 
should  be  a  matter  of  graduate  study,  where  the  excel¬ 
lent  facilities  of  such  institutions  as  Illinois  and  Purdue 
may  be  used  to  advantage,  not  only  as  media  of  instruc¬ 
tion,  but  as  instruments  of  extended  research.  At  present 
there  are  a  few  graduate  students  in  railway  engineering 
subjects  at  both  these  universities.  Under  the  auspices  of 
their  engineering  experiment  stations  many  contributions 
to  knowledge  in  this  field  have  been  made  in  the  past. 

As  in  railway  engineering,  the  majority  of  technical 
schools  consider  a  general  knowledge  of  the  principles  of 
highway  engineering  a  necessary  part  of  the  equipment 
of  the  civil  engineer.  About  five  semester  hours  are  usu¬ 
ally  devoted  to  a  brief  stud}7  of  the  engineering  features 
of  highways,  road  materials,  and  surfaces,  location,  de¬ 
sign,  and  administration,  including  laboratory  tests  on 
materials  of  road  construction.  It  is  generally  considered 
impossible  and  inadvisable  to  concentrate  in  undergradu¬ 
ate  years,  to  any  marked  extent,  in  such  a  special  field 
as  that  of  highway  engineering.  Many  institutions,  how¬ 
ever,  offer  a  number  of  optional  courses  in  the  senior  year, 
which  permit  of  a  very  limited  degree  of  specialization. 
Such  courses  seem  in  many  cases  to  be  replacing  the  old 
optional  senior  courses  in  railway  engineering,  presum¬ 
ably  because  of  the  greater  opportunities  at  present  in 
the  realm  of  highway  engineering.  As  a  rule  these  op¬ 
tional  courses  are  more  detailed  studies  of  such  subjects 
as  highway  design,  highway  transport,  highway  eco¬ 
nomics,  and  highway  administration  and  finance. 

Again  the  tendency  to  relegate  intensive  specialization 
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to  graduate  study  is  manifest.  Excellent  graduate  work 
in  this  field  is  performed  at  a  few  institutions.  Ad  Iowa 
State  College  of  Agriculture  and  Mechanic  Arts,  for  in¬ 
stance,  regular  graduate  curricula  in  the  major  fields  of 
highways,  railways,  and  transportation  are  offered,  the 
latter  dealing  with  the  general  field  of  highways,  railways, 
and  inland  waterways.  The  highway  curriculum  includes 
intensive  and  well-balanced  courses  in  rural  and  urban 
highway  design,  in  materials,  specifications,  administra¬ 
tion,  and  jurisprudence.  In  addition  to  the  regular  gradu¬ 
ate  courses,  one  or  two  institutions  offer  concentrated 
short  period  graduate  courses  in  highly  specialized  sec¬ 
tors  of  highway  engineering  and  transport.  The  most 
notable  example  of  this  feature  is  perhaps  the  University 
of  Michigan.  At  this  university  the  courses,  which  are  of 
but  two  weeks’  duration,  are  offered  during  the  months 
from  December  to  March,  inclusive,  at  which  time  it  is 
generally  possible  for  men  engaged  in  the  practice  of 
highway  engineering  and  transport  to  obtain  leave  of 
absence  from  their  duties.  It  is  evident  from  the  type  of 
courses  offered  that  each  treats  intensively  of  some  highly 
specialized  sphere  of  highway  engineering  or  transport, 
and  perhaps  this  is  what  can  best  be  done  by  such  a  sys¬ 
tem.  It  is  attempted  to  accomplish  in  two  weeks  what 
would  ordinarily  occupy  an  entire  semester.  Although  the 
same  number  of  hours  of  lectures  may  be  devoted  to  a 
subject,  it  is  a  matter  of  doubt  if  the  maximum  of  utility 
can  be  attained  by  such  a  pitch  of  concentration.  The 
system  is  particularly  trying  to  lecturers,  in  some  cases 
lectures  of  three  hours’  duration  being  required.  Never¬ 
theless,  there  is  undoubtedly  much  of  value  in  these 
courses  for  highway  engineers  normally  engaged  in  ac¬ 
tual  practice,  who  may  wish  to  devote  a  few  weeks  to 
specialization.  The  regular  domain  of  graduate  study  in 
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this  subject  seems  to  present  an  inviting  and  increasingly 
important  field  for  study. 

Related  to  the  field  of  highway  transport  are  the 
courses  in  mechanical  engineering  treating  of  automobiles 
and  trucks.  Very  seldom  are  such  courses  offered  to  under¬ 
graduates,  and  it  is  only  at  a  very  few  institutions  that 
extensive  graduate  work  is  performed.  Well-organized 
graduate  courses  are  offered  at  the  Massachusetts  Institute 
of  Technology  and  at  the  University  of  Michigan.  Per¬ 
haps  the  greatest  development  is  at  this  latter  institu¬ 
tion,  where  some  eighty  students  are  currently  enrolled, 
while  in  1921  there  were  over  three  hundred.  Courses 
are  offered  in  the  design  and  construction  of  automobile 
and  truck  chassis  and  engines.  Extensive  laboratory  tests 
are  made  of  all  parts.  Being  situated  in  the  heart  of  the 
large  automobile  industries,  the  majority  of  students  are 
rapidly  absorbed  upon  the  completion  of  their  studies. 

But  scant  interest  is  accorded  to  water  transportation 
in  engineering  schools.  In  a  few  sporadic  cases  an  at¬ 
tempt  is  made  to  arouse  or  maintain  interest  in  marine 
engineering  and  naval  architecture.  Undergraduate  and 
graduate  curricula  in  these  specialized  branches  of  engi¬ 
neering  are  found  at  the  Massachusetts  Institute  of  Tech- 
nology  and  at  the  University  of  Michigan.  The  courses 
treat,  apart  from  the  basic  scientific  and  engineering  con¬ 
cepts,  the  design,  construction,  and,  to  a  small  extent,  the 
operation  of  ships  and  other  floating  structures,  the  power 
plants  and  mechanism  appertaining  thereto,  and  auxil¬ 
iary  construction  of  drydocks  and  wharves.  The  narrow¬ 
ness  of  such  training  is  felt  at  the  University  of  Michigan, 
where  a  broader  undergraduate  curriculum  is  being  de¬ 
veloped  in  the  transportation  phases  of  marine  work  by 
including  more  economic  and  business  subjects  and  cut¬ 
ting  down  advanced  design.  Perhaps  later  it  will  be  found 
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necessary  to  extend  such  a  course  to  at  least  five  years,  in 
line  with  the  prevailing  tendency  to  make  professional 
specialization  a  purely  graduate  study. 

Scientific  methods  in  design  and  utilization  of  aircraft 
being  of  such  comparatively  recent  development,  the 
practice  of  the  very  few  technical  schools  in  this  subject 
is  not  yet  well  established.  Those  institutions  in  which 
courses  have  been  organized  for  some  years,  such  as  the 
Massachusetts  Institute  of  Technology  and  the  Univer¬ 
sity  of  Michigan,  make  their  work  in  this  field  primarily 
graduate.  Courses  are  offered  in  the  general  theory  of 
aerodynamics,  the  design  and  construction  of  airplanes, 
dirigibles,  propellers,  and  engines  suitable  for  aircraft. 
The  laboratory  facilities  are  such  that  specialization  in 
the  graduate  field  may  be  pursued  to  any  extent.  Of 
course  the  demand  is  at  present  limited,  but  the  field  is 
yet  in  its  infancy.  An  attempt  has  also  been  made  at 
the  Massachusetts  Institute  of  Technology  to  develop  a 
course  in  aerial  transport,  which  is  a  discussion  of  the 
technical,  economic,  and  legal  problems  attending  the 
operation  of  air  lines  for  the  carriage  of  passengers,  ex¬ 
press,  and  mail.  This  graduate  course  is  capable  of  ex¬ 
pansion  as  knowledge  in  this  subject  is  augmented.  On 
rather  a  different  basis  is  the  projected  School  of  Aero¬ 
nautical  Engineering  of  New  York  University,  made  pos¬ 
sible  by  the  recent  gift  of  Mr.  Daniel  Guggenheim.  In 
a  manner  similar  to  the  organization  of  courses  in  rail¬ 
way  engineering  of  the  University  of  Illinois,  the  curri¬ 
culum  in  aeronautical  engineering  is  here  organized  for 
undergraduates.  The  intention  is  to  prepare  men  for  the 
industrial  and  commercial  sides  of  aviation,  rather  than 
to  turn  out  aerodynamicists.  The  courses  differ  little  in 
fundamental  concept  from  those  of  the  other  institutions, 
although  more  stress  seems  to  be  laid  upon  the  practical 
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aspects  of  design  and  of  industrial  aviation.  The  results 
of  this  experiment  will  be  awaited  with  interest ;  it  should 
prove  particularly  illuminating  with  respect  to  the  ulti¬ 
mate  utility  of  undergraduate  professional  specialization. 

Turning  next  to  courses  on  the  economic  side  of  trans¬ 
portation,  it  is  found  that  practically  every  institution 
which  has  a  department  of  economics  offers  an  under¬ 
graduate  elementary  course  in  this  subject.  In  most  in¬ 
stances  the  course  is  confined  to  railroad  transportation. 
The  time  devoted  thereto  usually  varies  from  thirty  to 
fifty  lecture  hours.  It  is  generally  elective  and,  with  few 
exceptions,  the  enrolment  is  decidedly  small  as  compared 
with  that  of  other  subjects.  The  content  of  the  course 
varies  little  from  place  to  place,  such  little  variation  as 
is  found,  as  a  rule,  being  due  to  the  additional  stress  on 
one  phase  or  another  in  which  the  individual  instructor 
may  be  especially  interested.  In  general,  an  historical  out¬ 
line  of  the  development  of  the  railway  net  of  the  United 
States  is  followed  by  a  brief  discussion  of  the  economic 
peculiarities  of  the  business,  a  cursory  treatment  of  or¬ 
ganization  and  capitalization,  theories  of  rate  making 
and  descriptions  of  existing  rate  structures,  the  develop¬ 
ment  of  public  control,  and,  in  some  instances,  a  brief  dis¬ 
cussion  of  current  problems  of  labor,  consolidation,  and 
valuation.  In  criticism  it  may  be  said,  first,  that  a  general 
introductory  course  in  the  economics  of  transportation 
should,  with  due  recognition  to  the  importance  of  the 
steam  railway,  treat  of  the  whole  field,  including  water, 
highway,  and  perhaps  aerial  transport.  Apart  from  the 
intrinsic  importance  of  these  carriers,  a  proper  under¬ 
standing  of  the  railway  business  and  its  problems  seems 
difficult  of  attainment  without  their  inclusion.  The  ne¬ 
cessity  of  broadening  the  conception  of  transport  is  be¬ 
coming  more  generally  recognized,  as  is  evidenced  by  the 


50 


TRAN  SPORTATION 


courses  which  are  being  developed  by  some  institutions. 
Secondly,  the  ordinary  course  in  railroad  transportation, 
as  it  exists,  is  not  well  balanced.  Too  much  time  is  de¬ 
voted  to  barren  historical  matter  and  to  a  detailed  de¬ 
scriptive  treatment  of  various  rate  structures,  while  insuf¬ 
ficient  attention  is  paid  to  the  more  important  economic 
concepts.  Further,  too  often  the  treatment  of  regulation 
consists  merely  of  an  historical  outline,  with  little  discus¬ 
sion  of  the  legal  and  economic  principles  involved.  The 
close  adherence  to  textbooks,  which  are  largely  stereo¬ 
typed,  is  in  some  measure  responsible  for  this  unbalanced 
treatment  of  the  general  subject. 

Instruction  in  transportation  subjects  has  been  more 
widely  developed  in  business  schools  than  elsewhere.  Con¬ 
trasted  with  the  tendency  in  schools  of  applied  science, 
which  has  been  previously  described,  the  trend  in  the 
undergraduate  instruction  of  business  schools  is  toward 
rather  narrow  specialization  in  several  fields  of  business 
and  commerce,  which  in  many  cases  are  closely  related 
and  entail  considerable  overlapping.  Here,  too,  the  inter¬ 
est  shown  in  the  study  of  transportation  is  very  meager. 
In  those  institutions  in  which  there  appears  on  the  sur¬ 
face  to  be  considerable  demand  for  the  subject,  it  is  upon 
analysis  generally  found  that  the  enrolment  is  due,  not 
to  a  desire  for  the  study  of  transportation  for  its  own 
sake,  but  in  most  cases  to  fill  the  requirements  of  another 
curriculum  in  some  other  field  of  business  or  commerce. 
In  few  instances  are  the  curricula  of  transportation  sub¬ 
jects  well  articulated.  The  courses  themselves  are  often 
mediocre  and  do  not  offer  a  well-rounded  and  compre¬ 
hensive  treatment  of  the  field.  They  are  in  many  cases 
disconnected  and  the  contents  remote  from  the  actual 
business  of  tr ansportation.  A  decided  tendency  prevails 
toward  padding  the  courses  with  a  great  deal  of  extrane- 
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ous,  unimportant,  historical,  and  debatable  matter,  which 
offers  little  of  value  to  the  man  seeking  an  understanding 
of  the  transportation  industry  of  today.  Often  the  cata¬ 
logue  descriptions  of  courses  offer  little  indication  of  the 
actual  content.  In  many  cases  they  are  decidedly  mis¬ 
leading,  in  others  very  much  overstated,  while  in  a  few 
instances  the  field  covered  is  more  comprehensive  than 
indicated. 

The  introductory  course  in  railroad  economics  already 
described  is  offered  not  only  in  schools  of  liberal  arts, 
but  is  invariably  found  as  the  basic  transportation  course 
of  business  schools.  In  these  institutions  where  there  is  a 
pronounced  specialization  and  expansion  of  the  field,  the 
transportation  curricula  vary  greatly  in  character.  The 
number  of  courses  offered  is  dependent  upon  the  degree 
of  specialization  to  which  the  institution  aspires  and 
the  demand  for  such  instruction  in  transportation  in  it¬ 
self  or  as  part  of  other  curricula.  Industrial  traffic  man¬ 
agement  is  the  major  field  of  specialization.  In  many 
institutions  the  instruction  is  limited  to  the  general  course 
in  transportation,  followed  by  a  one-semester  three-hour 
lecture  course  on  railway  traffic  and  rates.  This  course 
is  usually  intended  to  be  a  detailed  discussion  of  railway 
rate  principles,  classifications,  rate  structures,  the  types 
of  freight  service,  industrial  traffic  departments,  general 
rate  levels,  and  the  power  of  and  procedure  before  the 
Interstate  Commerce  Commission.  The  text  commonly 
employed,  and  usually  followed  rather  closely,  is  that  of 
Vanderblue  and  Burgess,  Railroads,  Rates,  Service  and 
Management.  In  a  few  instances  this  course  is  followed 
by  a  semester  seminar  or  lecture  course  dealing  with 
problems  of  traffic  management  which  have  not  already 
been  touched  upon.  In  these  traffic  courses  there  is  a 
tendency  in  a  number  of  institutions,  especially  the  busi- 
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ness  colleges  as  compared  with  the  economics  departments 
of  liberal  arts  colleges,  to  make  the  instruction  of  a  rather 
descriptive  and  practical  character,  in  that  a  great  deal 
of  time  is  devoted  to  a  discussion  and  study  of  the  many 
documents  and  shipping  papers  encountered  in  the  traffic 
field — time  which  might  be  better  devoted  to  other  mat¬ 
ters,  since  the  use  of  these  instruments  can  be  readily 
acquired  outside  the  classroom. 

A  further  step  in  the  expansion  of  transportation  in¬ 
struction  is  typified  by  a  one-semester  three-hour  lecture 
course  in  some  field  entirely  disconnected  from  the  in¬ 
struction  given  in  general  transportation  and  traffic  man¬ 
agement.  Ocean  transportation  is  that  most  generally 
found.  It  consists  generally  of  a  study  of  the  develop¬ 
ment  of  ocean  transportation,  types  of  vessels,  principles 
of  ocean  rates,  monopoly  and  competition,  traffic  and 
rate  agreements,  pools  and  conferences,  ports  and  ter¬ 
minals,  and  government  aid  and  regulation  of  ocean 
transportation.  It  is,  however,  in  most  cases  designed  for 
those  primarily  interested  in  foreign  trade  rather  than  in 
transportation  and  traffic,  although  in  some  instances 
required  of  those  pursuing  the  study  of  traffic  manage¬ 
ment.  But  it  is  almost  entirely  disconnected  therefrom 
and  is  usually  approached  from  an  altogether  different 
aspect.  Apart  from  its  cultural  value  the  necessity  for 
such  a  course  in  such  limited  curricula  is  to  be  seriously 
questioned.  Presupposing  a  background  in  the  general 
field  of  transportation,  due  recognition  having  been  given 
to  the  various  types  of  carrier,  it  seems  that  where  the 
interest  is  largely  in  traffic  the  time  might  much  better 
be  devoted  to  a  more  intensive  study  of  regulation  and 
valuation,  only  a  brief  knowledge  of  which  could  be  ob¬ 
tained  in  the  introductory  course.  There  is  a  decided 
lack  of  a  thorough  treatment  of  these  important  phases 
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of  transportation  in  the  type  of  institution  above  men¬ 
tioned,  in  which  the  instruction  is  generally  directed  to 
preparing  men  for  employment  in  the  field  of  traffic, 
whether  on  the  side  of  industry  or  carrier.  Moreover, 
there  is  little  reference  anywhere  to  the  physical  machine 
of  transportation  or  to  the  meaning  and  use  of  statis¬ 
tics,  important  phases  which  seem  essential  to  a  thorough 
understanding  of  transportation.  These  comments  are 
not  to  be  interpreted  as  advocating  a  high  degree  of 
undergraduate  specialization  in  transportation ;  they  are 
merely  intended  to  point  out  that  where  such  specializa¬ 
tion  is  professedly  offered,  in  general  the  courses  are  de¬ 
cidedly  incomplete. 

In  a  very  few  instances  the  curricula  are  organized 
along  some  definite  line,  with  the  avowed  object  of  train¬ 
ing  men  directly  for  work  in  some  phase  or  other  of 
transportation  or  traffic.  Typical  in  the  undergraduate 
realm  is  the  following  curriculum: 

Railroad  and  Ocean  Transportation,  shortly  to  be  ex¬ 
panded  to  embrace  the  broad  field  of  transportation ;  about 
30  lecture  hours  and  60  hours  discussion  and  quiz  periods 
are  devoted  thereto. 

Railroad  and  Industrial  Traffic  Management;  about  30 
lecture  hours  and  30  hours  class  discussion  of  students’ 
reports. 

Railroad  Administration;  about  30  hours  lectures  and  30 
hours  class  discussion  of  students’  reports. 

Railroad  Operation;  about  30  hours  lectures  and  30  hours 
class  discussion  of  students’  reports. 

Highway  Transportation;  about  30  hours  lectures  and  30 
hours  class  discussion  of  students’  reports. 

Railway  Law;  about  60  hours  are  devoted  thereto. 

The  courses  in  railroad  and  ocean  transportation  and 
in  traffic  management  have  already  been  described.  The 
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course  in  administration  is  descriptive  of  the  chronologi¬ 
cal  organization  of  railroad  companies,  with  an  account 
of  the  organization  and  functions  of  each  department. 
Railroad  operation  is  a  course  which  gives  some  knowl¬ 
edge  of  the  physical  apparatus,  the  organization  of  the 
operating  department,  the  handling  of  freight,  terminal 
operations  and  problems,  and  the  movement  of  trains. 
Railway  law  deals  with  the  legal  relations  of  carrier  and 
shipper  and  with  problems  arising  from  the  various  acts 
to  regulate  commerce.  In  highway  transportation  are 
treated  the  development  of  highways  and  highway  trans¬ 
port,  cobrdination  of  highway  with  other  forms  of  trans¬ 
port,  the  transportation  services  on  the  highways,  cost  of 
service,  rates  and  fares,  liability  of  the  carrier  and  the 
relation  of  local,  state,  and  federal  government  to  the 
construction  and  use  of  the  highways. 

Such  a  general  organization  of  courses  seems  fairly 
logical,  although,  of  course,  much  depends  upon  the  ac¬ 
tual  content  of  the  individual  courses  and  upon  the 
methods  of  instruction  employed.  The  arrangement  per¬ 
mits  of  a  general  treatment  of  the  broad  field  from  the 
economic  standpoint,  an  examination  of  the  physical  ma¬ 
chine  and  methods  of  operation,  a  discussion  of  organiza¬ 
tion  and  administration,  a  detailed  inquiry  into  rates  and 
traffic,  a  study  of  the  rapidly  developing  field  of  highway 
transport  and  traffic,  and  an  insight  into  the  legal  ques¬ 
tions  involved.  Apart  from  the  merits  of  the  logical  or¬ 
ganization  of  this  curriculum,  the  value  of  such  a  high 
degree  of  specialization  in  undergraduate  years  is  much 
to  be  questioned.  If,  as  is  generally  the  case,  it  is  pre¬ 
sumed  to  prepare  traffic  or  transportation  experts  for 
the  practical  world,  the  institution  concerned  is  assuming 
a  very  grave  responsibility.  If  limited  vocational  study 
in  transportation  is  to  be  undertaken  by  universities,  it 
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would  seem  better  relegated  to  the  graduate  field,  leaving 
only  the  more  general,  fundamental  courses  for  under¬ 
graduates. 

Graduate  instruction  in  transportation,  whether  cul¬ 
tural  or  vocational,  shows  in  general  little  organization 
or  consistency.  The  subject  matter  of  such  study  is  de¬ 
pendent  upon  the  particular  interests  of  instructors  and 
students,  mainly  the  former.  The  courses  are  usually  con¬ 
ducted  in  the  form  of  seminars  rather  than  lectures.  Prob¬ 
lems  of  rates,  regulation,  and  valuation  are  the  more  cus¬ 
tomary  topics.  The  demand  for  these  graduate  courses  is 
extremely  limited. 

An  exception  to  the  prevailing  haphazard  methods  of 
providing  for  graduate  instruction  in  transportation  is 
the  curriculum  of  the  Harvard  Graduate  School  of  Busi¬ 
ness  Administration.  The  intention  of  this  course  of  study 
is  to  train  students  broadly  in  the  important  facts  and 
principles  of  transportation  and  to  impart  the  training 
needed  for  the  use  of  these  facts  and  principles  as  tools 
in  practice.  The  training  is  on  a  much  higher  profes¬ 
sional  plane  than  is  found  elsewhere.  While  closely  enough 
related  to  the  actual  business,  detail  is  largely  restricted 
to  that  necessary  for  a  thorough  understanding  of  the 
principles,  methods,  functions,  and  interrelationships  of 
the  various  departments  of  the  railroad  service.  Much 
more  time  is  devoted  to  the  various  subjects  than  is  pos¬ 
sible  in  undergraduate  schools.  The  curriculum  includes 
rather  intensive  study  of  railway  organization,  railway 
accounting  and  statistics,  rates  and  traffic,  the  technique 
of  the  transportation  department,  and  railway  operating 
problems  drawn  from  practice.  The  results  have  been 
somewhat  disappointing,  in  that  there  has  been  slight 
demand  for  the  entire  curriculum.  Any  pronounced  in¬ 
terest  has  been  in  the  traffic  management  course,  pur- 
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sued  as  an  adjunct  to  some  other  field  of  business.  The 
chief  reason  is,  of  course,  the  widely  prevalent  idea  among 
practical  railroad  men,  as  well  as  a  goodly  number  of 
university  instructors,  that  specific  vocational  training, 
away  from  the  business  itself,  in  the  actual  technique  of 
transportation,  apart  from  perhaps  traffic  management 
and  accounting,  is  of  little  avail. 

An  important  feature  which  emerges  in  connection  with 
graduate  study  in  transportation  is  the  general  lack  of 
adequate  preparation  for  such  study.  Graduate  study  in 
a  specific  sector  of  the  field,  superimposed  upon  an  in¬ 
adequate  knowledge  of  the  general  field,  can  hardly  be 
expected  to  produce  satisfactory  results.  In  many  in¬ 
stances  it  is  found  that  graduate  students  are  specializing 
in  some  such  subjects  as  regulation,  consolidation,  ports 
and  terminals,  statistics  of  transportation,  highway  traffic 
and  rates,  where  the  students’  only  preparation  has  been 
the  stereotyped  fundamental  course  in  the  economics  of 
railway  transportation  alone.  The  result  is  that  in  many 
cases  the  student  is  quite  without  orientation,  until  such 
time  as  he  may  obtain  the  necessary  background  through 
secondary  sources.  Furthermore,  the  unreality  of  such 
courses  to  the  student  without  knowledge  of  the  physical 
machine  employed  requires  little  emphasis.  For  example, 
intensive  study  of  regulation,  without  any  concrete  idea 
of  the  physical  and  business  make-up  of  what  is  being 
regulated,  seems  futile.  More  attention  must  be  paid  to 
the  adequate  preparation,  both  general  and  specific,  of 
students  specializing  in  any  particular  branch  of  the 
transportation  field.  Cooperation  between  faculties  and 
universities  may  do  much  in  this  regard. 

Cooperative  Courses  between  Universities  and 
the  Industry:  The  feeling  that  sound  vocational  train¬ 
ing  for  such  fields  as  the  operating  and  engineering  de- 
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partments  of  transportation  businesses  could  not  be  ob¬ 
tained  entirely  away  from  the  practical  industry  itself, 
has  led  at  different  times  and  in  different  places  to  the 
establishment  of  cooperative  schemes  of  study,  in  which 
periods  of  university  instruction  alternate  with  periods 
of  experience  in  one  of  the  companies  concerned  with 
transportation. 

Between  the  years  1905  and  1917  McGill  University 
had  a  special  transportation  department  entitled  the  De¬ 
partment  of  Railways.  A  prominent  feature  of  the  courses 
offered  was  the  degree  of  cooperation  with  the  Canadian 
Pacific,  the  Grand  Trunk,  and  the  Canadian  Govern¬ 
ment  Railway  companies.  The  Canadian  Pacific  and 
Grand  Trunk  Railway  companies  offered  five  thousand 
dollars  per  year  and  the  Government  Railways  two  thou¬ 
sand  five  hundred  dollars  in  support  of  the  department. 
In  addition  the  Canadian  Pacific  and  Grand  Trunk  com¬ 
panies  both  offered  two  tuition  scholarships  tenable  for 
four  years  by  employees  or  sons  of  employees.  There  was 
an  implied  obligation  that  students  entering  the  courses 
in  this  department  should  enter  the  employ  of  one  of  the 
railway  companies  during  the  summer  months,  with  the 
intention  of  continuing-  their  connection  with  the  com- 
pany  after  graduation.  In  this  summer  work  the  students 
were  to  be  given  the  opportunity  of  entering  different 
departments  and  moving  from  one  branch  to  another,  in 
order  to  obtain  a  conspectus  of  the  railway  organization 
and  an  idea  of  the  functions  and  methods  of  the  different 
branches. 

The  courses  offered  were  designed  for  students  who 
wished  to  enter: 

1.  The  mechanical  department. 

2.  The  civil  engineering  department. 

3.  The  operating  department  or  executive  offices. 
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The  instruction  given  during  the  first  two  years  was 
identical  with  that  of  the  regular  courses  in  the  Faculty 
of  Applied  Science.  Specialization  began  in  the  third 
year. 

The  railway  mechanical  engineering  course  followed 
the  curriculum  of  the  regular  mechanical  engineering 
course  for  the  first  three  years.  In  the  fourth  year  loco¬ 
motive  construction  and  operation  formed  subjects  of 
specialization.  The  summer  employment  with  the  railway 
company  was  designed  in  such  a  way  as  to  be  most  bene¬ 
ficial  in  supplementing  the  instruction  obtained  in  the 
university. 

The  railway  civil  engineering  differed  very  little  from 
the  regular  civil  engineering  curriculum.  Specialization 
and  practical  experience  were  obtained  in  the  field  during 
the  summer  months,  under  the  direct  supervision  of  the 
university  department  of  railways. 

The  operating  and  executive  course  was  by  far  the 
most  highly  specialized  of  the  three  courses  offered.  Dur¬ 
ing  the  first  two  years  the  instruction  consisted  of  the 
regular  curriculum  of  the  Faculty  of  Applied  Science. 
Intensive  specialization  began  in  the  third  year  and  was 
continued  throughout  the  final  year.  Instruction  in  eco¬ 
nomic  and  engineering  subjects  seemed  well  balanced.  A 
summary  of  the  subjects  treated  and  the  semester  hours 
per  week  devoted  thereto  may  prove  the  best  manner  of 
portraying  what  was  attempted : 


Economics 
Engineering  Law 
English 

Freight  Service 
Mapping 


Third  Year. 

Semester-liours  Laboratory 

per  week  periods 

( lectures )  per  week 

4 

2 

4 

2 

4 
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Semester-liours 
per  week 
( lectures ) 

Mechanical  Engineering  Laboratory  .  . 


Mechanics  2 

Organization  and  Accounting  2 

Railway  Engineering  4 

Railway  Mechanical  Engineering  4 

Strength  of  Materials  4 

Strength  of  Materials 
Structural  Engineering 
Structural  Engineering  1 

Shorthand  4 

Telegraphy 
Surveying  Field  Work 


Laboratory 
periods 
per  week 

2 


1 

1 

2 


Fourth  Year. 


Accounting  2 

Elements  of  Electrical  Engineering  4 
Electrical  Engineering 
Electric  Railways  2 

English  2 

Freight  Service  1 

Passenger  Service  1 

Physical  Geography  2 

Railway  Economics  4 

Railway  Engineering  2 

Railway  Law  2 

Railway  Mechanical  Engineering  4 

Railway  Mechanical  Engineering 
Railway  Operation  4 

Signaling  and  Interlocking  2 

Signaling  and  Interlocking  .  . 

Telegraphy 

Shorthand  4 


2 


2 

2 

2 


(Figures  of  laboratory  periods  denote  periods  of  three  hours. 
The  semester  hours  denote  the  product  of  hours  per  week  of 
instruction  and  number  of  semesters  during  which  the  course  is 
given.) 
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Assuming  sound  instruction,  this  curriculum,  togethei 
with  the  practical  experience  obtained  during-  the  vaca¬ 
tion  periods,  seems  to  have  offered  a  very  well-balanced 
program  of  vocational  instruction  and  training.  This, 
however,  is  apart  from  the  question  of  the  advisability  of 
such  a  high  degree  of  specialization  for  undergraduates. 
Moreover,  acquiring  dexterity  in  such  intensely  voca¬ 
tional  subjects  as  telegraphy  and  shorthand  hardly  seems 
to  be  in  the  true  province  of  university  teaching.  It  is  to 
be  noted  that  subjects  which  have  recently  attained  con¬ 
siderable  importance,  such  as  statistics  and  valuation, 
were  not  included. 

Despite  the  great  apparent  training  value  of  this  co¬ 
operative  arrangement,  during  the  ten  years  of  its  exist¬ 
ence  the  success  expected  was  not  achieved.  The  railway 
department  of  McGill  University  was  abolished  in  1917. 
One  of  the  railway  companies  spent  fifty  thousand  dollars 
in  ten  years,  during  which  time  sixteen  of  the  students 
who  had  taken  their  practical  training  in  its  employ 
graduated,  and  onty  two  of  them  remain  in  its  service 
today.  During  the  entire  period  the  graduates  of  the 
three  courses  totaled  forty-two.  The  largest  number  in 
any  one  year  was  in  1916,  when  nine  students  were 
graduated. 

The  failure  of  this  experiment  seems  to  have  been  the 
result  of  a  number  of  circumstances.  The  small  enrolment 
was  in  part  due  to  the  fact  that  the  majority  of  students 
seek  a  general  rather  than  a  specific  education  and  at  the 
outset  have  no  clear  conception  of  what  line  they  will  fol¬ 
low.  The  railway  courses  were  thus  not  favorably  looked 
upon  by  the  students,  owing  to  the  actual  or  implied  obli¬ 
gation  to  enter  the  employ  of  the  railway  company  during 
summer  vacations  and  after  graduation.  The  graduates, 
on  the  whole,  were  dissatisfied  with  the  emoluments  and 
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future  prospects  of  railway  service  as  compared  with  those 
offered  by  other  industries.  The  railway  companies  felt 
that  they  were  not  getting  returns  commensurate  with 
their  expenditure  and  in  any  case  became  of  the  opinion 
that  graduates  of  other  courses  fulfilled  their  purposes 
just  as  well,  and  when  the  period  of  financial  stringency 
set  in  they  cut  off  their  advances  to  the  university. 

Cooperative  engineering  courses  in  various  branches  of 
industry  have  been  offered  by  the  Georgia  School  of  Tech¬ 
nology  since  1912.  During  the  past  few  years  these 
courses  have  been  extended  to  such  railways  in  the  vicinity 
as  have  shown  some  interest  in  the  scheme.  The  school  has 
a  few  cooperative  civil  engineering  students  on  the  South¬ 
ern  Railway,  a  few  mechanical  engineering  cooperative 
students  on  the  Atlantic  Coast  Line  and  on  the  Atlanta, 
Birmingham  &  Atlantic,  but  the  greatest  development  has 
been  cooperative  courses  in  the  mechanical,  electrical,  and 
signaling  fields  on  the  Central  of  Georgia  Railway,  where 
the  plan  has  the  hearty  endorsement  of  the  officials  con¬ 
cerned.  Preference  is  given  to  the  sons  of  employees  of  the 
Central  of  Georgia  and  to  those  of  limited  means.  Such 
students  as  are  accepted,  in  addition  to  qualifying  at  the 
entrance  examinations  of  the  school,  must  pass  a  physical 
examination  and  meet  the  other  requirements  of  the  rail¬ 
road.  The  course  extends  over  five  years,  during  which 
time  alternating  periods  of  about  four  weeks  are  spent  in 
college  and  industry,  while  only  two  weeks’  vacation  is 
enjoyed  each  year.  The  student  being  paid  a  small  wage 
for  his  work  periods,  is  in  part  self-supporting.  At  present 
about  eighty  are  enrolled,  divided  among  the  shops  at 
Macon,  Columbus,  Savannah,  and  Cedartown.  The  plan 
has  not  yet  been  in  operation  long  enough  for  results  to 
become  apparent,  but  the  officials  and  students  seem,  on 
the  whole,  well  satisfied.  One  reason  for  this  may  be  the 
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careful  selection  of  students  in  the  first  place,  and  the 
weeding  out  during  ensuing  years  of  those  wlj.o  manifest 
undesirable  traits  or  who  are  not  adapted  to  this  business. 

A  few  of  the  electric  railways  have  similarly  developed 
cooperative  courses,  although  more  has  been  accomplished 
along  these  lines  in  the  case  of  the  electrical  industry  itself 
and  in  other  public  utilities  than  railways.  At  the  Massa¬ 
chusetts  Institute  of  Technology  five-year  cooperative 
studies  may  be  pursued  in  two  groups  of  electrical  engi¬ 
neering — the  manufacturing  option  and  the  public  utili¬ 
ties  option.  In  this  latter  case  the  practical  work  is  per¬ 
formed,  depending  on  the  individual  preference  of  the 
student,  at  the  works  of  the  Edison  Electric  Illuminating 
Company  of  Boston,  with  Stone  &  Webster,  Incorporated, 
or  with  the  Boston  Elevated  Railway  Company.  The 
course  with  the  Boston  Elevated  Company  affords  com¬ 
prehensive  training  and  experience  in  the  technical  and 
executive  work  of  a  large  urban  and  interurban  transpor¬ 
tation  organization.  The  first  two  years  embody  the  ordi¬ 
nary  basic  university  education  for  electrical  engineering. 
The  remaining  three  years  are  divided  equally  between 
instruction  at  the  Institute  and  practical  training  with 
the  Elevated  Railway.  Practical  experience  is  under  the 
supervision  of  M.I.T.  instructors  and  is  intimately  corre¬ 
lated  with  the  professional  instruction  given  at  the  Insti¬ 
tute.  The  academic  work  of  the  final  year  is  graduate 
study  in  electrical  engineering.  During  the  periods  of 
practical  training  students  are  required  to  study  assigned 
lessons  in  technical  and  liberal  subjects  and  to  attend 
lectures  given  twice  weekly  by  M.I.T.  instructors. 

The  cooperative  work  commences  in  the  June  following 
the  completion  of  the  second  year’s  courses.  The  next  three 
years  are  divided  into  twelve  equal  periods  of  about  three 
months  each,  which  are  spent  alternately  in  study  at  the 
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Institute  and  training  with  the  railway.  For  convenience 
in  administration,  students  are  divided  into  two  groups 
which  exchange  places.  Students  pass  through  most  of 
the  departments  of  the  company’s  service,  and  thus  are 
enabled  to  acquire  a  broad  knowledge  of  their  functions 
and  problems  and  to  gain  in  experience  of  human  rela¬ 
tions  of  many  kinds.  The  following  shows  the  approximate 
order  in  which  the  various  phases  of  the  work  of  the  Bos¬ 
ton  Elevated  Railway  are  entered: 

Maintenance  Department 
Surface  Lines,  Track  Department 
Track  building 
Welding 

Equipment  Division 

Tie  and  timber  treatment,  plant  and  general  yard 
Rapid  Transit  Lines,  Track  Department 
Steel  Maintenance  and  Erection  Division 
Signal  Division 
Building  Division 
Architectural  Department 
Civil  Engineering  Department 
Mechanical  Engineering 
General  Manager’s  Office 
Rolling  Stock  and  Shops 
Car  house  pits 
Rapid  transit  shop 
Armature  shop 
Machine  shop 
Truck  shop 

Transportation  Department 
Switchman 
Conductor 
Motorman 

Division  and  car  house  traffic 
Timetables  and  traffic 
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Power  Department 

Wire  and  conduit  division  i 

Power  station  and  substations 
Electrical  Engineering 

Five  weeks’  specializing  in  a  branch  of  the  business  selected 
by  the  student  and  the  company 

Up  to  1925  six  students  had  been  enrolled  in  the  option 
with  the  Boston  Elevated  Railway.  The  first  two  to  gradu¬ 
ate  were  in  the  academic  year  1924-1925.  In  all  the  co¬ 
operative  courses  of  M.I.T.  there  are  approximately  one 
hundred  and  thirty  students  enrolled.  Naturally  the  re¬ 
quirements  of  a  railway  such  as  the  Boston  Elevated  are 
somewhat  narrowly  limited  by  its  ability  to  absorb  any 
considerable  number  of  such  men  upon  graduation. 

From  the  examples  described  above,  it  is  apparent  that 
these  cooperative  schemes  are  generally  based  upon  engi¬ 
neering  training,  although  in  the  McGill  experiment 
there  was  in  the  final  years  a  considerable  infusion  of  eco¬ 
nomic  and  business  courses.  Furthermore,  where  the  sys¬ 
tem  seems  to  be  working  satisfactorily  the  work  is  along 
engineering  lines.  For  example,  the  studies  and  experi¬ 
ence  of  the  cooperative  students  of  the  Central  of  Georgia 
are  in  the  mechanical,  electrical,  or  signal  sections,  mainly 
the  mechanical.  In  the  case  of  the  Boston  Elevated  Rail¬ 
way  the  college  education  is  entirely  in  electrical  engineer¬ 
ing,  and  the  greater  part  of  the  practical  work  is  along 
electrical  lines,  although  the  student  obtains  experience 
in  other  departments  to  round  out  his  training.  In  these 
two  instances  it  may  also  he  noted  that  the  courses  occupy 
five  years,  so  that  it  may  be  possible  for  the  student  to 
receive  the  full  instruction  which  the  usual  four-year  engi¬ 
neering  curricula  provide,  as  well  as  the  more  professional 
subjects  related  to  the  business  in  which  he  is  working. 
The  practical  experience  which  the  student  receives 
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enables  him  more  readily  to  appreciate  the  value  of  his 
college  work,  for  he  sees  the  application  of  his  more  theo¬ 
retical  knowledge.  A  decided  advantage  of  the  system  is 
that  the  student  early  makes  contact  with  his  chosen 
sphere  of  endeavor,  and  on  completion  of  his  training  does 
not,  like  graduates  of  the  ordinary  school  or  college, 
necessarily  have  to  start  work  on  the  lowest  rung  of  the 
ladder ;  he  has  already  passed  that  stage  and  is  perhaps 
capable  of  assuming  positions  of  minor  responsibility, 
especially  since  he  has  mixed  with  men  of  various  types 
and  has  thus  been  given  the  opportunity  of  absorbing 
their  point  of  view. 

Cooperation  between  college  and  industry,  if  soundly 
conceived,  may  be  an  excellent  thing.  Both  student  and 
employer  may  gauge  the  suitability  of  the  former  for  the 
prospective  employment.  But  there  are  limitations  to  the 
extension  of  the  system.  Few  employers  will  look  favor¬ 
ably  upon  the  disruption  of  their  working  organization, 
brought  about  by  the  constant  change  of  men  which  is 
inherent  in  the  system,  and  to  the  student  himself  much 
energy  is  lost  by  the  rapid  alternation  between  shop  and 
school.  Particularly  is  this  so  where  the  period  is  of  such 
short  duration  as  is  sometimes  the  case — as  short  as  one 
month.  The  hostility  of  labor  organizations  and  the  skep¬ 
ticism  of  executives  in  transportation  companies  are 
decided  obstacles  to  any  present  widespread  efforts  in 
cooperative  training  for  transportation.  Even  in  the  engi¬ 
neering  departments  the  number  of  students  which  can 
be  absorbed  by  companies  favoring  the  system,  is  very 
limited,  and  conditions  surrounding  the  industry  in  gen¬ 
eral  inhibit  the  employment  of  any  surplus  by  other  roads. 
A  difficulty  to  be  overcome  is  the  attitude  of  the  transpor¬ 
tation  unions.  At  the  General  Electric  Company,  the  fore¬ 
men  and  workmen  welcome  the  cooperative  students  of  the 
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M.I.T.  and  are  willing  to  assist  in  their  education.  So  far, 
railway  workers  have  not  manifested  this  frame  of  mind. 
Perhaps  the  future  will  open  up  new  possibilities  in  co¬ 
operative  training  for  transportation. 


CHAPTER  IV 


RESEARCH  IN  TRANSPORTATION  SUBJECTS 


s  in  the  case  of  instruction  in  transportation,  research 


Am.  in  its  various  phases,  economic,  social,  and  engineer¬ 
ing,  is  pursued  in  many  different  places,  by  many  differ¬ 
ent  agencies,  and  by  widely  varying  methods.  In  some 
cases  a  scientific  attitude  is  adopted,  in  others  more  or 
less  bias  is  apparent.  The  university  has  always  been  a 
leader  in  scientific  investigation,  both  in  the  physical  and 
the  social  sciences,  but  the  huge  scientific  laboratories 
which  have  resulted  from  the  growth  of  large-scale  indus¬ 
try  show  a  tendency  to  preempt  much  of  the  field  in  the 
physical  sciences,  both  pure  and  applied,  while  the  crea¬ 
tion,  by  gift  or  bequest,  of  research  foundations,  entirely 
apart  from  academic  institutions,  has  developed  important 
bodies  which  investigate  not  only  physical  but  also  social 
and  economic  problems.  This  tendency  is  manifest  in  the 
realm  of  transportation.  The  automobile  industry  finds 
that  its  own  laboratories  are  a  valuable  adjunct.  The 
equipment  companies,  especially  in  the  electrical  field, 
pursue  much  research  of  immediate  and  remote  concern 
to  their  development.  With  the  expansion  of  highway 
traffic  many  public  bodies  evince  growing  interest  in  the 
scientific  solution  of  the  problems  involved.  Associations 
and  public  bureaus  are  interested  in,  and  pursue  investi¬ 
gations  in,  various  fields  of  transport,  and  recently  a  large 
foundation  has  been  established  to  further  air  transport. 

Of  the  four  types  of  agency  which  are  in  a  position  to 
undertake  research  in  this  field — the  transportation  com¬ 
panies  themselves,  the  equipment  companies,  the  various 
public  bureaus,  associations  and  research  foundations, 
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and  the  universities — undoubtedly  the  least  work  is  per¬ 
formed  directly  by  the  transportation  companies.  The 
greater  part  of  such  research  as  is  prosecuted  under  the 
auspices  of  the  transportation  companies  is  mainly  in 
cooperation  with  public  and  private  institutions,  and  the 
company  cooperation,  with  a  very  few  notable  exceptions, 
such  as  the  Pennsylvania  Railroad  Test  Department  at 
Altoona,  is  almost  entirely  confined  to  the  provision  of 
funds.  So  far  as  progress  in  the  design  and  construction 
of  equipment  and  in  the  more  efficient  utilization  of  energy 
is  concerned,  in  the  main  the  responsibility  for  such 
developments  is  put  up  squarely  to  the  equipment  com¬ 
panies,  including  the  automotive  and  electrical  industries. 
Several  of  these  concerns  maintain  large  and  well- 
equipped  laboratories,  in  which  research  of  a  high  order 
is  prosecuted,  not  only  in  matters  related  closely  to  their 
own  industry,  but  often  on  a  purely  scientific  plane.  The 
work  of  the  many  bureaus,  associations,  and  foundations 
is  of  widely  varying  quality.  A  large  number  of  organiza¬ 
tions  are  of  a  more  or  less  protective  character ;  others  are 
interested  in  but  a  narrow  aspect  of  their  field,  so  that  the 
material  put  out  by  these  bodies  must  always  be  examined 
very  closely  for  the  element  of  local  and  individual  bias. 
The  professional  societies  are  more  concerned  with  the 
presentation  of  scientific  papers,  with  the  promulgation 
of  technical  knowledge,  and  with  the  advancement  of  the 
professions,  although  they  are,  of  course,  interested  in 
furthering  scientific  research  and  occasionally  cooperate 
in  such  work.  On  the  other  hand,  several  public  and  pri¬ 
vate  bureaus  and  research  foundations  perform  much 
valuable  work  in  the  more  general  as  well  as  in  the  more 
restricted  fields  of  transportation.  No  general  policy  can 
be  ascribed  to  the  universities  and  technical  schools,  as 
regards  investigations  in  transportation  subjects.  On  the 
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physical  side,  such  work  as  is  performed  is  largely  de¬ 
pendent  upon  the  facilities  which  a  combination  of  cir¬ 
cumstances  happens  to  have  made  available.  In  a  few 
instances  the  transportation  companies  have  to  a  great 
extent  been  responsible  for  founding  and  equipping  spe¬ 
cialized  laboratories,  and  much  of  the  research  performed 
is  of  a  cooperative  nature.  Such  work  is  often  expensive 
and  lapses  unless  funds  are  available.  In  other  instances 
the  cooperation  of  state  and  federal  departments  has  done 
much  to  foster  research  of  a  high  order,  but  in  the  ma¬ 
jority  of  universities  little  useful  research  is  being  prose¬ 
cuted. 

Scientific  research  on  the  economic  side  of  transporta¬ 
tion  is  rather  limited,  especially  in  view  of  the  numerous 
organizations  and  institutions  in  a  position  to  study 
transportation  problems.  Much  of  that  which  is  done  is  of 
a  decidedly  mediocre  character.  In  a  few  outstanding  in¬ 
stances,  both  in  universities  and  outside,  research  of  a 
really  high  order  is  prosecuted.  The  carriers  manifest,  in 
general,  a  decided  lack  of  interest  in  scientific  inquiry 
into  the  wider  economic  and  social  problems  which  sur¬ 
round  the  industry.  The  economic  phases  of  transporta¬ 
tion  seem  to  offer  what  should  prove  a  fruitful  field  of  in¬ 
vestigation  for  universities.  The  equipment  companies 
seem,  on  the  whole,  to  be  much  better  provided  with  fa¬ 
cilities  and  resources  for  the  investigation  of  the  majority 
of  physical  problems  than  are  the  universities,  although 
no  doubt  there  wTill  always  remain  some  physical  problems 
which  the  universities  themselves  may  well  attack  or  in 
whose  solution  they  may  cooperate. 

It  might  be  of  interest  to  offer  more  detailed  descrip¬ 
tion  of  the  type  of  research  which  is  at  present  being 
prosecuted  in  the  various  fields  of  transport,  the  methods 
employed,  and  the  facilities  available  for  such  investiga- 
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tion.  It  is  not  intended  that  this  enumeration  be  in  any 
way  encyclopedic,  but  merely  representative  of  what  is 
being  done. 

Two  of  the  outstanding  workers  in  the  investigation  of 
engineering  problems  of  the  railways  are  the  University 
of  Illinois  and  Purdue  University.  The  railway  laboratory 
equipment  of  these  institutions  is  exceptionally  excellent. 
Both  universities  have  locomotive  testing  laboratories,  in 
which  measurements  in  tractive  effort,  fuel  consumption, 
exhaust  waste  of  fuel,  and  kindred  matters  may  be  made 
throughout  the  range  of  the  locomotive’s  capacity.  At 
Illinois  the  laboratory  equipment  is  capable  of  accommo¬ 
dating  locomotives  with  four  pairs  of  driving  wheels  and 
a  driving  wheel  base  of  thirty-six  feet.  Provision  has  been 
made  for  extension  to  take  even  larger  locomotives.  Pur¬ 
due’s  locomotive  laboratory  is  small,  and  is  now  used 
merely  for  instructional  purposes.  Other  railway  equip¬ 
ment  of  the  University  of  Illinois  includes  a  draft  gear 
drop  testing  machine,  a  brake  shoe  testing  machine,  a 
steam  railway  test  car  and  an  electric  railway  test  car. 
Much  excellent  research  in  railroad  matters  has  been 
accomplished,  and  is  in  progress.  Tests  on  various  types 
of  locomotives,  investigation  of  methods  of  creating  forced 
draft  with  a  view  to  greater  efficiency,  studies  of  fuel 
losses,  extensive  researches  upon  chilled  iron  car  wheels, 
and,  in  conjunction  with  the  American  Society  of  Civil 
Engineers  and  the  American  Railway  Association,  an  ex¬ 
tensive  and  intensive  investigation  of  stresses  in  railroad 
track  are  among  the  more  important  studies.  This  latter 
research  is  under  the  direction  of  the  regular  Civil  Engi¬ 
neering  Department  as  distinct  from  the  Railway  Engi¬ 
neering  School.  The  steam  railway  test  car  is  sometimes 
used  on  the  Illinois  Central,  while  the  electric  railway 
test  car  has  permitted  the  investigation  of  the  electrical 
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conductivity  of  various  forms  of  bonds  in  the  track  of 
electric  railways.  At  Purdue  University  the  usual  routine 
tests  on  the  mechanical  parts  of  railway  rolling  stock  are 
performed,  such  as  those  on  brake  shoes,  drop  tests  on 
axles  and  draft  gear,  tests  of  air  brakes  and  so  on.  This 
university  is  the  official  depository  of  the  Master  Car 
Builders’  Association  for  the  following  standard  equip¬ 
ment:  brake  shoe  testing  machine,  air  brake  testing  rack 
with  brake  equipment  for  a  train  of  one  hundred  cars, 
draft  gear  drop  testing  machine,  and  hose  testing  ma¬ 
chine.  A  flat  spot  machine  makes  possible  a  study  of  the 
impact  effects  on  a  rail  of  a  flat  spot  on  the  wheel.  The 
university  has  also  an  electrical  test  car  and  the  nucleus 
of  a  locomotive  museum.  Not  much  research  is  prosecuted 
by  the  students.  The  most  important  investigation  under 
way  at  present  is  a  comparative  study  of  the  efficiency 
of  the  Westinghouse  air  brake,  now  almost  universally  em¬ 
ployed,  and  the  rival  Automatic  Straight  air  brake.  This 
is  at  the  instance  of  the  American  Railway  Association, 
which  provides  funds,  and  the  Interstate  Commerce  Com¬ 
mission. 

The  development  of  improved  or  new  apparatus  is,  in 
the  main,  undertaken  by  the  equipment  companies,  such 
as  the  Baldwin  Locomotive  Works  or  the  American  Car 
and  Foundry  Company.  In  a  few  instances  railways  which 
operate  their  own  equipment  construction  shops,  such  as 
the  Canadian  National  Railways  and  the  Canadian  Pa¬ 
cific  Railway,  design  improved  or  new  equipment.  The 
Canadian  National  Railways,  for  example,  have  recently 
produced  a  successful  Diesel-Electric  locomotive.  The 
Baldwin  Locomotive  Works  have  also  been  working  on 
this  same  problem.  The  General  Electric  Company  and 
the  Westinghouse  Electric  and  Manufacturing  Company 
prosecute  extensive  studies  in  the  development  of  electrifi- 
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cation  of  main  lines  and  in  the  equipment  involved  in  all 
types  of  electric  railway — trunk,  interurban,  and  urban. 
The  relationship  of  the  railways  to  physical  research  is 
chiefly  through  the  American  Railway  Association  and  is 
mainly  the  institution  and  coordination  of  the  larger 
studies,  and  the  provision  of  funds  for  their  prosecution. 
This  same  feature  is  apparent  in  the  field  of  electric  rail¬ 
ways,  in  which  the  American  Electric  Railway  Associa¬ 
tion  and  its  subsidiaries  perform  a  similar  function. 
Under  the  direction  of  committees  of  this  latter  body, 
researches  are  currently  being  prosecuted  in  the  welding 
of  rail  joints,  in  the  causes  of  noise  in  operation,  and  on 
automatic  substations. 

Economic  questions  are  referred  by  the  railroads  to 
these  associations,  to  the  Bureau  of  Railway  Economics, 
and  to  the  Presidents’  Conference  Committee  on  Federal 
Valuation  of  the  Railroads.  Of  these,  in  the  steam  railway 
field,  perhaps  the  one  organization  which  attempts  to 
perform  investigation  of  a  truly  scientific  character  is 
the  Bureau  of  Railway  Economics.  Rather  intensive 
studies  have  been  made  and  are  being  made  in  the  rela¬ 
tion  of  transportation  costs  to  such  basic  commodities  as 
wheat,  oats,  corn,  cotton,  livestock,  citrus  fruits,  potatoes, 
and  flour.  Occasionally  other  investigations  are  made, 
such  as  a  comparative  study  of  rail  and  water  carriage, 
but  these  researches  are  limited  by  the  demands  on  the 
Bureau  for  the  current  collection  and  analysis  of  railway 
statistics,  which  has  become  one  of  its  major  tasks.  The 
library  of  the  Bureau  is  perhaps  the  most  complete  col¬ 
lection  of  transportation  material  in  existence,  especially 
since  the  unfortunate  destruction  of  that  of  Japan  during 
the  recent  earthquake.  Much  investigational  work  of  a 
high  order  is  performed  by  the  library  staff.  Much  use¬ 
ful  material  is  put  out  by  the  Presidents’  Conference 
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Committee  on  Federal  Valuation  of  the  Railroads  on  the 
various  items  entering  into  valuation.  Studies  by  this 
organization  are  on  such  matters  as  shrinkage  and  swell¬ 
ing  of  cuts  and  fills,  depreciation,  methods  of  appraisal, 
tracklaying,  deferred  maintenance,  and  so  on.  So  far  as 
electric  railways  are  concerned,  the  American  Electric 
Railway  Association  prepares  and  issues  a  large  number 
of  reports  and  abstracts,  some  of  which  are  of  a  high 
order  of  excellence.  A  few  examples  are  digests  of  state 
utility  laws  and  discussions  in  valuation  cases,  operating 
costs  of  motor  vehicles  and  trackless  trolleys,  and  traffic 
and  operating  statistics  of  the  industry.  Despite  the  work 
of  these  and  numerous  other  organizations,  scientific  re¬ 
search  in  the  economic  phases  of  railways  is  extremely 
limited.  The  universities,  which  should  be  in  a  position  to 
conduct  many  high-grade  investigations,  are  actually  do¬ 
ing  little  at  present,  thus  again  portraying  the  prevail¬ 
ing  general  lack  of  interest  in  university  circles  in  the 
subject  of  transportation.  A  general  awakening  of  inter¬ 
est  in  the  relation  of  the  universities  to  transportation 
should  be  conducive  to  that  scientific  study  of  many  press¬ 
ing  problems,  which  the  atmosphere  of  these  institutions 
tends  to  foster  and  which  the  continued  development  of 
the  railroads  demands. 

On  the  engineering  side  of  water  transportation  but 
few  universities  have  facilities  for  research.  The  Univer¬ 
sity  of  Michigan  has  an  excellent  naval  experimental  tank 
three  hundred  feet  long  for  testing  ship  models.  A  small 
amount  of  research  in  this  field  of  experimentation  with 
models  is  generally  in  progress.  The  equipment  of  the 
tank  is  such  as  to  enable  experiments  to  be  made  upon 
problems  of  resistance,  propulsion,  steering,  and  kindred 
subjects.  On  the  whole,  but  little  scientific  research  in  the 
physical  problems  of  ocean  and  inland  waterway  trans- 
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portation  is  performed.  Various  port  authorities  and  engi¬ 
neering  concerns  investigate  specific  projects  and  occa¬ 
sionally  devise  new  methods  for  the  development  of  ports 
and  port  facilities,  and  of  canals  and  locks. 

Numerous  associations  and  bureaus  are  concerned,  in 
more  or  less  degree,  with  the  economic  problems  of  ocean 
and  inland  waterway  transportation  and  the  coordination 
of  these  forms  of  transportation  agencies  in  the  general 
scheme.  Under  the  Transportation  Act  of  1920  the  Board 
of  Engineers  for  Rivers  and  Harbors  was  required  to 
make  a  comprehensive  investigation  into  the  water  trans¬ 
portation  facilities  of  the  country,  including  types  of 
boats  suitable  for  different  classes  of  waterways,  water 
terminals,  docks,  warehouses,  equipment,  and  so  on.  This 
research  is  prosecuted  by  the  chief  statistician  and  in  co¬ 
operation  with  the  Bureau  of  Research  of  the  United 
States  Shipping  Board.  As  a  result,  a  number  of  publi¬ 
cations  entitled  Port  Series  have  been  prepared,  each  hav¬ 
ing  to  do  with  one  or  more  of  the  major  ports  of  the  coun¬ 
try.  These  reports,  others  of  which  will  be  published  later, 
are  not  merely  statistical  in  nature,  but  also  include  an 
exhaustive  study  of  the  port,  its  facilities,  economic  posi¬ 
tion  with  relation  to  the  flow  of  traffic,  relative  rates  and 
charges,  and  the  proper  coordination  of  rail  and  water 
transportation.  In  addition,  a  routine  duty  of  the  division 
is  the  compilation  of  official  statistics  of  water-borne  com¬ 
merce.  Other  special  studies  are  made  from  time  to  time, 
such  as  the  current  investigation  into  the  problem  of 
segregation  of  line  haul  and  terminal  charges  for  Atlan¬ 
tic  ports.  In  addition  to  other  activities  the  Bureau  of 
Foreign  and  Domestic  Commerce  of  the  Department  of 
Commerce  prosecutes  a  number  of  special  inquiries,  some 
of  which  are  in  the  realm  of  water  transportation,  such  as 
Inland  Waterway  Transportation  in  the  United  States, 
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Government  Aid  to  Merchant  Shipping,  a  codification  of 
the  navigation  laws  and  a  study  of  the  Great  Lakes-St. 
Lawrence  waterway  project.  Other  bodies  are  also  inter¬ 
ested  in  the  last  mentioned  project,  while  the  American 
Steamship-Owners’  Association  is  preparing  a  report  on 
a  revision  of  the  navigation  laws  of  the  United  States  and 
also  on  a  recommendation  for  an  American  Merchant 
Marine. 

As  might  be  expected  from  the  prevailing  rather  wide¬ 
spread  interest  in  highways  and  highway  transport,  there 
is  manifested  in  this  field  a  considerable  amount  of  re¬ 
search  of  both  physical  and  economic  character,  espe¬ 
cially  as  compared  with  other  phases  of  transportation. 
The  Highway  Research  Board  of  the  National  Research 
Council  is  constituted  of  such  organizations  of  national 
importance  as  are  interested  in  highways  and  highway 
research,  each  acting  through  one  accredited  representa¬ 
tive.  The  Board  is  primarily  a  coordinating  body,  its 
purposes  being:  “To  prepare  a  comprehensive  national 
programme  for  highway  research;  to  assist  existing  or¬ 
ganizations  in  coordinating  their  activities,  and  to  col¬ 
lect  and  distribute  information  of  completed  and  cur¬ 
rent  research.”  It  is  only  in  a  few  recent  instances  that 
the  Board  has  planned  any  research  on  its  own  account. 
Complete  files  of  highway  research  throughout  the  land 
are  kept  at  the  Washington  (D.  C.)  headquarters.  Re¬ 
ports  of  various  projects  are  published  from  time  to  time 
in  the  form  of  bulletins. 

The  most  outstanding  worker  in  highway  research  is 
the  Bureau  of  Public  Roads  of  the  United  States  Depart¬ 
ment  of  Agriculture.  Investigations  are  continuously 
prosecuted  in  highway  transport  and  economics  and  in 
the  many  physical  and  chemical  problems  connected  with 
highways  and  highway  materials.  In  cooperation  with 
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state  highway  departments,  extensive  traffic  surveys,  char¬ 
acteristic  of  the  industrial  and  the  agricultural  states, 
have  been  made  or  are  in  progress.  In  these  investigations 
a  vast  amount  of  material  is  collected  and  analyzed,  per¬ 
taining  not  only  to  volume  of  traffic,  but  also  to  charac¬ 
ter  of  commodities,  marketing  of  goods,  capacities  of 
trucks,  extent  of  overloading,  length  of  haul,  loadings  on 
front  and  rear  wheels  of  trucks,  and  similar  factors. 
Studies  are  also  being  made  of  operating  costs  and  on 
the  effect  of  road  construction  and  improvement  on  the 
value  of  neighboring  property.  A  number  of  investiga¬ 
tions  of  a  general  economic  nature,  such  as  the  incidence 
of  the  highway  tax  burden,  questions  of  finance  and  regu¬ 
lation,  and  transportation  of  various  commodities  by 
motor  truck,  are  also  made  by  a  separate  department  of 
the  Bureau.  The  Division  of  Tests  operates  its  own  High¬ 
way  Engineering  Experiment  Station  at  Arlington,  Vir¬ 
ginia,  has  its  various  chemical  and  physical  laboratories 
for  making  routine  tests  on  materials  or  for  research,  and 
in  addition  cooperates  with  many  universities  throughout 
the  land  in  highway  experiments.  The  researches  per¬ 
formed  are  of  a  high  order,  some  of  the  more  important 
being  studies  of  motor  truck  impact,  an  investigation 
commenced  in  1918  and  still  in  progress;  corrugation  in 
bituminous  surfaces ;  wear  of  concrete  surfaces  under 
traffic ;  transverse  distribution  of  motor  vehicle  traffic  on 
paved  highways,  and  methods  of  controlling  this  distri¬ 
bution;  practical  field  tests  for  subgrade  soils;  variation 
of  unit  supporting  power  of  soils  with  the  bearing  area ; 
stresses  in  skew  concrete  arches ;  the  cause  of  longtitudinal 
cracks  in  concrete  pavements,  and  the  influence  of  rein¬ 
forcing  thereon.  Public  Roads,  the  monthly  publication 
of  the  Bureau,  contains  excellent  accounts  of  research 
currently  prosecuted. 
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Several  of  the  universities  are  also  assiduous  workers 
in  this  field,  although  not  on  such  an  extensive  scale  as 
the  Bureau  of  Public  Roads.  At  Iowa  State  College  of 
Agriculture  and  Mechanic  Arts  much  research  upon  the 
economics  of  highway  location  has  been  performed.  In¬ 
vestigations  of  rolling  resistance  and  its  relation  to  tem¬ 
perature  and  pressure  of  tires,  weight  of  vehicle,  and 
width  of  tires  are  in  progress.  Among  other  problems 
being  studied  is  the  question  of  the  relation  between 
grades  and  road  surfaces  on  the  one  hand  and  fuel  con¬ 
sumption  on  the  other.  At  Yale  road  and  laboratory  in¬ 
vestigations  are  continuously  under  way,  with  reference 
to  road  resistance,  chassis  and  tire  losses,  engine  power 
and  fuel  economy,  and  riding  comfort.  At  other  univer¬ 
sities,  such  as  the  University  of  Michigan,  various  phases 
of  the  economics  of  location  and  of  the  efficiency  of  motor 
vehicles  and  their  various  parts  are  continuously  being 
investigated.  The  University  of  Michigan  has  made  com¬ 
prehensive  studies  of  truck  performance  on  grades,  an 
effort  to  determine  what  expenditures  are  warranted  in 
the  reduction  of  highway  grades.  Researches  in  highway 
materials  are  also  prosecuted  at  several  institutions. 

Of  very  great  interest,  as  indicating  the  stress  placed 
on  scientific  research  in  physical  matters  by  modern  large- 
scale  industry,  is  the  General  Motors  Research  Corpora¬ 
tion  at  Dayton,  Ohio.  A  building  about  one  thousand  feet 
in  length  is  devoted  entirely  to  research  and  tests.  Here 
may  be  found  mechanical,  electrical,  and  chemical  testing 
equipment  of  many  kinds,  including  dynamometers,  phy¬ 
sical  testing  machines,  paint  and  enamel  testing  appara¬ 
tus,  and  kindred  devices,  together  with  complete  tool  and 
machine  rooms  for  their  operation  and  upkeep.  About 
four  hundred  employees  are  regularly  engaged  on  the 
many  activities  of  this  division  of  the  General  Motors. 
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An  intricately  interrelated  staff  of  specialists  in  various 
branches  of  science  organize  and  direct  the  researches.  To 
the  organization  are  referred,  by  the  group  of  motor  com¬ 
panies  under  the  control  of  the  General  Motors  Corpora¬ 
tion,  all  problems,  whether  of  methods  of  production  or 
of  new  processes  or  inventions,  which  cannot  well  be 
undertaken  by  the  individual  automobile  plant.  In  addi¬ 
tion,  each  plant  naturally  does  a  certain  amount  of  ex¬ 
perimentation  in  connection  with  its  own  work. 

Road  tests  of  cars  are  no  longer  performed  at  Dayton. 
Such  work  is  done  nearer  the  automobile  factories,  at  the 
General  Motors  Proving  Ground,  Milford,  Michigan, 
where  are  some  eighteen  hundred  acres  of  hills  and  dales. 
Extensive  tests  are  carried  on,  mainly  to  determine  the 
frequency  of  repairs  for  various  kinds  of  parts. 

At  Dayton  investigations  of  a  general  scientific  nature 
and  painstaking  research  without  any  immediate  pros¬ 
pect  of  gain  to  the  motor  industry  are  prosecuted,  as 
well  as  the  customary  efforts  to  devise  improved  methods 
and  to  increase  the  efficiency  of  automobiles.  An  example 
of  how  a  purely  scientific  inquiry  produced  ultimately  far- 
reaching  results  of  great  value  to  the  automobile  business, 
was  the  study  initiated  some  years  ago  into  the  nature 
of  detonation  in  a  highly  compressed  mixture  of  fuel  oil 
and  air.  The  results  of  this  extended  study  are  well  known 
- — the  use  of  tetraethyl  lead  as  an  “anti-knock.”  The  dis¬ 
cover}^  may  have  widespread  effects  in  the  design  of  in¬ 
ternal  combustion  engines  and  in  the  more  efficient  utiliza¬ 
tion  of  the  energy  contained  in  fuel  oil,  in  that  the  use 
of  tetraethyl  lead  plus  ethylene  dibromide  permits  the 
compression  ratio  of  engines  to  be  vastly  increased.  The 
magnitude  of  this  research  may  be  appreciated  when  it  is 
mentioned  that  the  study  not  only  involved  in  the  first 
place  the  investigation  of  a  large  number  of  chemical 
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compounds,  organic  and  inorganic,  in  the  effort  to  dis¬ 
cover  a  suitable  and  economical  anti-knock,  but  also  prob¬ 
lems  of  obtaining  bromine  in  sufficient  quantity  to  form 
a  scavenger  for  the  products  of  combustion,  and  the  as¬ 
sistance  of  a  medical  staff  to  elucidate  the  pathological 
and  physiological  factors  introduced  by  the  use  of  a 
poisonous  lead  compound.  Other  problems  having  more 
or  less  bearing  upon  the  development  of  automobiles  are 
constantly  under  investigation.  The  development  of  tet¬ 
raethyl  lead  has  been  described  in  some  little  detail  as 
demonstrating  the  extended  facilities  which  modern  in¬ 
dustry  employs  in  attacking  scientific  problems  and  the 
great  wealth  and  effort  which  industry  is  ready  to  expend 
upon  their  solution. 

Many  other  bodies  are  working  on  some  phase  or  other 
of  highway  transportation,  particularly  on  the  pl^sical 
side.  A  great  deal  of  study  still  remains  to  be  done,  es¬ 
pecially  on  the  economics  of  highway  transport  and  the 
evaluation  under  varying  conditions  of  the  many  types 
of  highway  carrier — motor  bus,  motor  truck,  electric  ve¬ 
hicles,  horse-drawn  vehicles,  and  the  like. 

The  latent  possibilities  of  aerial  transport  have  been 
the  mainspring  of  much  aeronautical  research,  especially 
in  the  field  of  aerodynamics.  Since  investigations  of  this 
character  usually  require  considerable  outlay  for  equip¬ 
ment,  wind  tunnels,  and  the  like,  the  number  of  bodies 
involved  is  somewhat  limited.  In  the  matter  of  coordina¬ 
tion  of  research,  the  control  of  the  National  Advisory 
Committee  for  Aeronautics  is  more  complete  than  that 
of  the  National  Research  Council  in  the  highway  field. 
The  committee  is  the  center  of  all  research  in  aerial  mat¬ 
ters;  that  is,  it  directs  and  coordinates  the  investiga¬ 
tional  activities  of  the  Army,  of  the  Navy,  and  of  various 
civil  bodies,  such  as  the  Bureau  of  Standards,  in  the  field 
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of  aeronautics.  In  addition,  certain  investigations  are 
prosecuted  by  the  committee  itself,  its  experiment,  or  test 
station  being  located  at  Langley  Field,  Norfolk,  Vir¬ 
ginia.  The  Army  testing  station  is  at  McCook  Field,  Ohio, 
while  that  of  the  Navy  is  at  the  Washington  Navy  Yard. 
Investigations  directed  by  the  committee  cover  a  wide 
range — aerodynamics,  aerial  instruments,  engines,  fuels, 
and  occasionally  economic  studies. 

The  Bureau  of  Standards  makes  investigations  in  three 
phases  of  this  field — aerodynamics,  aeronautical  instru¬ 
ments,  and  automotive  power  plants  (including  fuels). 
The  Bureau  has  three  wind  tunnels  of  varying  size  and 
section.  In  the  aeronautic  instruments  section  routine  test¬ 
ing  and  calibration  of  instruments,  theoretical  investiga¬ 
tions,  and  the  development  of  improved  and  of  new  in¬ 
struments  are  undertaken.  The  section  is  concerned  with 
such  instruments  as  compasses  of  various  types,  alti¬ 
graphs,  the  electric  air-speed  meter,  a  recording  acceler¬ 
ometer,  a  recording  sextant,  a  fabric  tension  meter  for 
airships,  and  a  ballonette  volume  indicator.  Several  alti¬ 
tude  chambers  and  a  small  wind  tunnel  are  used  in  test¬ 
ing  instruments  and  in  performing  various  experiments. 
The  main  researches  of  the  Automotive  Power  Plant 
Section  during  the  past  six  or  seven  years  have  been  on 
various  types  of  airplane  engines  under  all  altitude  condi¬ 
tions.  The  altitude  chamber,  by  means  of  a  refrigeration 
plant  and  an  air  pump,  reproduces  the  varying  condi¬ 
tions  of  altitude  with  great  fidelity.  Many  engines  have 
been  tested,  the  object  being  to  find  the  effect  upon  power 
production  of  changes  in  the  temperature  and  pressure 
of  the  entering  fuel  mixture,  and  in  this  way  to  deter¬ 
mine  the  possible  advantages  of  superchargers.  In  addi¬ 
tion  to  other  experiments,  mainly  of  interest  in  the  auto¬ 
mobile  field,  a  cooperative  investigation  with  the  Society 
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of  Automotive  Engineers,  the  American  Petroleum  Insti¬ 
tute,  and  the  National  Automobile  Chamber  of  Commerce, 
is  under  way  to  determine,  from  a  broad,  national  stand¬ 
point,  what  constitutes  the  most  economical  distillation  of 
fuel  oil. 

In  addition  to  experiments  tending  to  improve  the 
efficiency  of  the  aerial  equipment,  the  Army  Air  Service 
is  doing  useful  pioneer  work  in  the  development  of  air¬ 
ways,  for  which  strip  maps  and  bulletins  of  landing 
grounds  are  prepared.  Interesting  developments  are  also 
taking  place  in  the  vicinity  of  Detroit,  Michigan.  For 
example,  the  Aircraft  Development  Corporation  is  work¬ 
ing,  among  other  matters,  on  the  design  of  an  all-metal 
dirigible.  The  placing  of  the  Stout  all-metal  airplane  on 
a  production  basis  by  the  Ford  Company  suggests  many 
possibilities. 

The  universities  are  also  investigating  aerodynamic 
problems.  The  Massachusetts  Institute  of  Technology,  the 
University  of  Toronto,  and  the  University  of  Michigan, 
for  instance,  have  excellent  facilities  for  research  in  this 
field.  Notable  work  has  already  been  done  at  the  first  two 
institutions,  much  of  that  at  M.I.T.  being  in  coopera¬ 
tion  with  the  United  States  Army.  When  the  building 
program  of  New  York  University,  made  possible  by  the 
gift  of  Mr.  Daniel  Guggenheim,  is  completed,  this  insti¬ 
tution  also  will  be  added  to  the  list  of  investigatory  bodies. 

Of  the  economic  phases  of  aerial  transport,  but  little 
information  is  yet  available.  A  few  bodies,  such  as  the 
American  Engineering  Council,  have  made  studies  of  the 
situation  as  it  at  present  exists.  Information  may  be  ob¬ 
tained  from  a  few  scattered  places,  such  as  the  Postal 
Department,  the  Aeronautical  Chamber  of  Commerce, 
and  an  individual  worker  here  and  there,  but  the  mate¬ 
rial  is  not  coordinated,  and  much  work  remains  to  be 
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done  on  the  economic  and  legal  phases  of  aerial  trans¬ 
port. 

Brief  mention  may  be  made  of  other  phases  of  trans¬ 
port,  which  have  more  or  less  direct  bearing  upon  the 
general  fields  already  discussed.  From  the  standpoint  of 
the  shipper,  for  example,  many  matters  of  practical  im¬ 
port  require  extended  study.  Little,  however,  is  being  done 
along  this  line.  Minor  investigations,  of  more  or  less  par¬ 
tisan  character,  are  of  course  continually  being  fostered 
by  shippers’  organizations.  Of  a  somewhat  higher  order 
are  studies  made  by  the  Bureau  of  Foreign  and  Domes¬ 
tic  Commerce.  A  few  examples  of  published  studies  by 
the  Bureau  are:  Transportation  in  Relation  to  the  Ex¬ 
port  Trade  in  Agricultural  Products,  Uniform  Through 
Export  Bill  of  Lading,  The  Geneva  Conference  and 
Ocean  Shipping,  and  Transportation  of  Pacific  Coast 
Perishables.  Painstaking  work  in  this  phase  is  also  per¬ 
formed  by  the  traffic  staff  of  the  La  Salle  Extension  Uni¬ 
versity. 

Phases  of  increasing  importance,  which  demand  much 
more  attention  than  is  at  present  devoted  thereto,  are 
those  presented  under  the  general  headings  of  city  plan¬ 
ning  and  traffic  regulation.  The  problems  caused  by  cen¬ 
tralization  and  the  means  of  ameliorating  and  preventing 
congested  conditions,  urban  passenger  transport,  distri¬ 
bution  of  commodities,  coordination  of  facilities,  control 
of  vehicular  traffic,  and  more  efficient  utilization  of  city 
streets  are  all  problems  requiring  intensive  study.  A  few 
organizations  are  interested  in  the  general  subject,  while 
perhaps  more  are  concerned  with  particular  aspects 
thereof.  In  nearly  all  cases  these  bodies  are  primarily  in¬ 
terested  in  specific  problems  of  some  one  district.  There 
are,  for  example,  such  organizations  as  the  Committee 
on  a  Regional  Plan  of  New  York  and  its  Environs,  the 
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New  York  State  Transit  Commission,  the  Board  of  Trans¬ 
portation  of  the  City  of  New  York,  various  port  authori¬ 
ties,  and  the  Eno  Foundation  for  Highway  Traffic  Regu¬ 
lation.  These  are  fields  which  are  just  beginning  to  be 
explored. 


CHAPTER  Y 


THE  PRESENT  ATTITUDE  TOWARD  THE  UNIVER¬ 
SITY’S  TASK  IN  TRANSPORTATION  EDUCATION 

A  PRESENTATION  of  the  existing  situation  would 
not  be  complete  without  an  account  of  the  prevail¬ 
ing  attitude  of  those  who  should  be  most  concerned — the 
men  who  are  occupied  daily  with  the  many  ramifications 
of  transportation — toward  the  place  of  the  university 
in  this  field.  As  has  been  noted  in  the  introductory  chap¬ 
ter,  not  the  least  important  of  the  phases  of  the  Yale 
Survey  of  Transportation  was  that  of  interviewing  offi¬ 
cials  and  others  representative  of  the  activities  of  various 
carriers  and  shippers,  in  an  effort  to  gauge  just  how 
the  industry  felt  toward  the  university’s  place  in  the 
transportation  scheme  and  wherein  the  existing  situa¬ 
tion  might  be  bettered.  If  any  general  sentiment  could 
be  ascribed  to  those  consulted  in  the  territory  covered, 
it  would  be  expressed  by  one  word — apathy.  With  few 
exceptions  the  industry  showed  little  interest  in  the  rela¬ 
tions  of  the  university  to  transportation  in  general,  or  in 
the  narrower  questions  of  preparing  men  by  university 
training  for  life  work  in  any  phase  of  that  subject — and 
this  was  true  of  both  the  transportation  agency  and  the 
shipper. 

It  is  true  that  a  few  express  sympathy  in  university 
work  in  transportation,  but  among  these  there  is  surpris¬ 
ingly  little  unanimity  or  definiteness  as  to  what  the  uni¬ 
versity  can  or  should  do.  There  is  a  rather  general  tend¬ 
ency  toward  misunderstanding  the  wider  significance  of 
the  problem  and  considering  the  subject  from  the  nar¬ 
rower  aspect  of  technical  preparation  for  some  branch 
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of  transportation  work.  Whenever  university  instruction 
in  transportation  is  mentioned  to  the  railway  executive 
it  appears  to  conjure  up  a  picture  of  men  being  trained 
for  the  transportation  or  operating  department;  if  dis¬ 
cussed  with  a  traffic  man  or  a  shipper,  he  seems  to  visual¬ 
ize  a  student  engrossed  in  tariffs  and  forms  and  attempt¬ 
ing  to  acquire  a  facility  in  handling  claims  for  loss  or 
damage ;  nearly  all  think  of  the  university  as  seeking  to 
turn  out  what  practical  men  term  “experts,”  and  they 
say,  probably  with  justification  in  most  cases,  “It  can’t 
be  done.” 

Having  disposed  of  that  question,  their  attitude  gen¬ 
erally  becomes  somewhat  more  sympathetic,  and  but  few 
refrain  from  some  commendation  of  the  value  of  the 
“trained  mind”  or  “trained  ability,”  but  with  no  very  defi¬ 
nite  suggestion  as  to  how  this  training  is  to  be  acquired 
or  in  what  manner  students  are  to  be  enlisted  and  ad¬ 
vanced  in  the  service  of  the  carrier  or  shipper  when  they 
are  so  trained.  One  official  of  high  rank  said:  “The  best 
training  for  a  railroad  man  would  be  Greek  and  mathe¬ 
matics  for  the  mental  training  they  give ;  psychology  and 
ethics  to  help  him  in  his  understanding  of  human  nature ; 
and  all  the  history  he  can  get  and  English  literature  .  .  . 
to  give  him  an  inexhaustible  field  for  rest,  diversion,  and 
recreation  from  the  long  hours  and  mental  exactions  of  a 
business  whose  interest  is  all-absorbing.” 

Generally  the  expression  of  opinion  is  that  the  railway 
business  must  be  learned  from  the  bottom,  apparently  via 
the  back  shop  or  the  section  gang.  Some  transportation 
officials  are  outspoken  in  their  condemnation  of  the  college 
man  and  his  utility  in  the  transportation  industry.  He  is 
said  to  lack  an  essential  understanding  of  human  relations 
and  in  many  cases  to  show  poor  judgment.  He  is  handi¬ 
capped  in  obtaining  the  support  of  his  fellow  workers  or 
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of  his  subordinates  should  he  attain  supervisory  rank. 
University  men  are  often  said  to  be  ‘‘poor  pluggers” ; 
they  will  not  stick.  From  the  beginning  they  overrate 
their  ability  and  usefulness  to  the  company  and  are  im¬ 
patient  for  promotion.  These  expressions  of  opinion 
emanate  not  only  from  men  who  have  no  university  educa¬ 
tion,  but  from  college  men  as  well.  It  may  be  a  manifesta¬ 
tion  of  a  very  human  distrust,  on  the  part  of  the  man, 
whether  college  or  non-college,  who  has  worked  his  way 
laboriously  through  the  ranks,  of  anyone  who  apparently 
has  not  fairly  won  his  spurs. 

In  many  cases,  experience  with  one  or  two  college  men 
of  a  certain  type  is  the  cause  of  this  attitude.  The  failure 
of  a  few  to  adjust  themselves  to  the  conditions  surround¬ 
ing  the  transportation  industry,  however,  does  not  appear 
to  warrant  the  condemnation  of  the  entire  body  of  univer¬ 
sity  trained  men.  The  failure  of  the  college  man  to  obtain 
the  support  of  his  fellow  workers  may  have  been  due,  in 
many  instances,  not  to  the  man  himself,  but  to  the  incor¬ 
rect  opinion  entertained  by  the  practical  man  as  to  what 
his  university  training  was  supposed  to  have  accomplished, 
and  to  the  too  critical  manner  in  which  he  was  viewed  by 
both  superior  officers  and  fellow  workers.  The  average 
university  graduate  is  by  no  means  a  specialist,  and  the 
unfortunate  attitude  adopted  by  a  very  small  minority 
should  not  be  made  the  criterion  of  the  frame  of  mind  of 
the  large  majority,  who  are  prepared  to  accept  their 
training  as  a  beginning  only.  The  fact  that  they  are 
“poor  pluggers”  is  not  a  criticism  which  can  be  aimed  at 
the  college  men  alone,  but  is,  nevertheless,  used  by  many 
to  condemn  the  entire  body.  Men  of  ability,  whether  from 
college  halls  or  not,  will  follow  the  line  of  greatest  oppor¬ 
tunity.  The  experience  of  the  carriers  during  the  war 
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period  in  attempting  to  enlist  an  efficient  labor  force  is 
evidence  of  this. 

The  reasons  offered  for  the  inability  of  the  college  man 
to  “stick”  are  many  and  various.  In  several  instances  they 
leave  the  service  of  the  carrier  to  enter  the  industrial  field, 
where  superior  advantages  in  the  way  of  remuneration 
and  advancement  are  offered.  They  do  not  give  the  trans¬ 
portation  industry  a  fair  trial.  They  are  too  impatient  for 
promotion.  They  cannot  adjust  themselves  to  the  indus¬ 
try.  The  foundation  for  such  criticism  seems  to  be  based 
upon  the  experience  of  a  relatively  few  instances.  No  men¬ 
tion  is  made  of  the  record  of  men  of  ability  who  have  not 
had  college  training  and  who  still  do  not  remain  in  the 
transportation  industry.  A  fair  criticism  of  the  one  type 
would  seem  to  demand  an  equitable  comparison  in  the 
case  of  the  other. 

Great  stress  is  laid  upon  the  fact  that  college  men  do 
not  possess  that  knowledge  of  human  relations  which  is 
essential  to  leadership  in  any  field.  This  factor  is,  in  the 
opinion  of  many,  the  stumblingblock  of  a  large  majority 
of  university  men  in  the  transportation  industry.  But  it  is 
interesting  to  note  that  the  president  of  one  of  the  largest 
railway  systems  on  the  continent  offered  an  entirely  oppo¬ 
site  opinion.  His  opinion  on  the  whole  question  of  univer¬ 
sity  education  deserves  to  be  quoted. 

Railway  transportation  as  a  life  work  is  now  very  much 
different  from  what  it  was  twenty  years  ago.  The  railway 
industry  is  now  so  regulated  that  individual  initiative  as  a 
driving  force  has  been  destroyed.  With  the  continually  in¬ 
creasing  power  of  regulatory  tribunals  and  labor  unions, 
the  competitive  display  of  talent  has  been  displaced  by 
stringent  rules  and  regulations. 

The  value  of  any  college  education  is  that  it  gives  a  man 
an  insight  into  the  human  element  of  life,  which  is  necessary 
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to  success.  The  college  man,  in  classes,  sport,  debating,  dra¬ 
matics,  and  every  other  form  of  college  activity,  comes  into 
contact  with  probably  several  hundred  men,  while  the  non¬ 
college  man,  who  has  worked  from  a  youthful  age,  moves 
from  job  to  job  and  in  each  different  place  meets  and  reaps 
the  benefit  of  the  experience  of  only  a  few. 

The  universities  cannot  turn  out  transportation  special¬ 
ists.  The  most  a  university  can  do  is  train  a  man  to  think 
clearly,  train  him  to  exercise  and  use  his  mind  in  the  solution 
of  the  problems  he  faces.  But  in  so  doing  it  is  possible  to 
give  an  understanding  of  the  broad  underlying  principles  of 
general  economic  theories  and  their  relation  to  transporta¬ 
tion,  of  railway  rates  and  their  regulation,  of  fundamentals 
of  operating,  of  the  functions  of  the  traffic  department  and 
its  manner  of  operation,  and  a  broad  knowledge  of  the  dif¬ 
ferent  departments  and  how  they  function. 

The  above  is  one  of  the  few  constructive  expressions  of 
opinion  offered  by  a  railroad  official  as  to  the  advantages 
of  university  preparation  for  work  in  the  railway  business. 

A  wide  range  of  opinion  is  offered  as  to  the  importance 
of  seniority  in  the  promotion  of  men  in  the  railway  organi¬ 
zation  and  its  effect  in  holding  back  men  of  ability.  In 
some  instances  it  is  maintained  that  seniority  is  the  guid¬ 
ing  principle  and  cannot  be  set  aside.  In  others,  merit  is 
held  to  be  the  ruling  factor  in  promotion.  And  in  some 
instances  the  twro  ideas  are  intermingled.  The  opinion  of 
one  official  is  that  the  seniority  rules  have  never  operated 
to  hold  back  the  man  of  ability ;  they  operate  rather  to 
uphold  the  weak  man.  Wherein  the  difference  lies  it  is 
hard  to  see.  Yet  it  is  evident  that  the  present  rather  dor¬ 
mant  condition  of  the  transportation  industry  as  offering 
to  college  men  a  field  of  study,  whether  cultural  or  voca¬ 
tional,  is  in  part  to  be  found  in  the  hidebound  rules  of 
seniority  in  promotion,  whether  by  contract  or  simply  by 
tradition.  A  live,  growing,  and  active  industry  will  always 
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offer  a  field  of  study  and  research  intensely  interesting 
and  valuable,  but  when  a  general  feeling  of  indifferentism 
and  faith  in  traditional  routine  prevails,  that  interest  is 
destroyed.  The  transportation  leaders  owe  it  to  themselves 
and  to  their  industry  to  change  the  prevailing  tone  of 
pessimism,  and  to  place  the  industry  once  more  in  the 
position  of  being  viewed  by  public  and  student  body  alike 
in  the  light  of  its  real  nature  and  dominant  importance. 
The  present  attitude  toward  instruction  in  transportation 
cannot  be  ascribed  alone  to  the  practical  man,  who  per¬ 
haps  has  a  feeling  of  pride  in  having  progressed  without 
such  study.  It  is  in  part  due  to  the  attitude  adopted  by 
college  graduates  themselves  who  have  progressed  in  the 
field  or  who  have  attempted  it  but  have  later  turned  to 
something  else.  It  is  alleged  by  college  men  now  in  trans¬ 
portation  that  college  men  in  higher  positions  make  the 
prospects  very  uninviting,  although  large  numbers  of 
technically  trained  men  are  required.  Those,  of  course, 
who  have  left  the  industry,  have  no  good  word  to  offer  in 
its  behalf  as  a  fruitful  and  profitable  field  of  study. 

The  prevalent  tendency  of  transportation  men  to  view 
any  suggestion  of  transportation  education  from  the 
purely  vocational  aspect  only,  rather  shuts  out  the  impor¬ 
tance  of  such  study  as  a  means  of  moulding  public  opinion 
and  placing  the  industry  in  its  true  light  in  the  public 
mind.  A  few  of  the  outstanding  leaders  in  the  industry 
express  a  keen  interest  in  the  promulgation  of  the  funda¬ 
mentals  of  transportation  as  a  means  to  this  end,  but  the 
majority  express  a  feeling  of  pessimism  and  surrender  in 
the  face  of  the  increasing  restrictive  legislation  surround¬ 
ing  the  operation,  services,  charges,  and  labor  relations  of 
the  carriers.  Legislation  requires  the  support  of  public 
opinion,  and,  if  future  policy  is  to  be  guided  into  the 
proper  channels,  it  behooves  those  in  charge  of  the  trans- 
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portation  agencies  to  assume  an  active  position  and  to 
assist  in  a  clearer  and  more  widespread  public  understand¬ 
ing  of  the  relation  of  the  industry  to  private  and  public 
welfare.  The  attitude  of  defense  after  the  battle  has  been 
practically  lost  to  opposing  and  often  ill-informed  forces 
must  give  way  to  one  of  constructive  cooperation,  in  an 
attempt  to  destroy  the  rather  distrustful  and  unenlight¬ 
ened  attitude  assumed  by  the  public  in  matters  of  such 
vast  importance  to  themselves  and  to  the  industry. 

The  problem  of  future  personnel  is,  and  for  years  has 
been,  declared  by  the  forward-looking  to  be  one  of  the 
vital  questions  facing  the  transportation  industry  today. 
The  industry  is  not  attracting  the  type  of  young  men  it 
did  years  ago.  Other  industries  with  more  immediate  pos¬ 
sibilities  are  attracting  the  most  desirable  class  of  young 
men.  Restrictive  regulations  surrounding  working  condi¬ 
tions  in  practically  every  department  have  seriously  tem¬ 
pered  the  attraction  which  the  transportation  industry 
once  offered  to  men  of  ambition  and  ability.  The  increas¬ 
ing  demands  of  traffic  upon  present  facilities  and  the  con¬ 
solidation  of  lines  into  huge  systems  have  at  the  same 
time  multiplied  and  magnified  the  problems  facing  the 
industry.  With  the  increasing  intricacy  of  operation  and 
service,  the  need  for  improvement  in  the  class  of  employees 
who  in  the  future  will  form  the  official  personnel  is  one  of 
growing  importance.  The  demands  of  regulatory  tribu¬ 
nals  are  rendering  the  industry  more  complicated.  Many 
leaders  in  the  industry  declare  that  the  transportation 
companies  are  in  need  of  trained  men  capable  of  under¬ 
taking  the  solution  of  the  problems  of  large-scale  trans¬ 
portation.  But  how  the  industry  is  to  attract  such  men  in 
competition  with  other  industries  which  are  largely  free 
from  the  unfavorable  conditions  surrounding  transporta- 
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tion,  has  not  been  the  subject  of  intensive  study  by  those 
in  the  field. 

The  late  Mr.  G.  M.  Ilasford  brought  out  the  funda¬ 
mental  difficulties  in  this  matter  of  the  attraction  of  suit¬ 
able  young  men  to  the  industry,  when  he  said :  “One  of  the 
big  difficulties  to  be  overcome  in  the  evolution  of  any  edu¬ 
cational  scheme  is  the  present  methods  employed  by  rail¬ 
roads  in  the  selection  and  promotion  of  men ;  too  much  is 
left  to  chance,  particularly  during  the  early  years  of  a 
man’s  employment.  This  must  be  remedied,  but  it  will  be 
a  long  and  tedious  process.”  Herein  lies  the  crux  of  the 
whole  situation.  All  the  talk  about  the  shortcomings  of 
the  college  man,  his  lack  of  human  understanding  and 
judgment,  his  inability  to  stick,  is  but  a  mask  which  hides 
the  real  trouble.  The  average  college  man  is  the  ordinary 
mortal  plus  a  little  mental  and  psychological  training, 
and  if  the  best  graduates  see  no  attractions  in  the  railway 
business,  then  the  most  capable  young  men  who  have  no 
college  training  will  probably  also  shun  the  industry.  If 
there  is  to  be  improvement  two  things  are  necessary :  first, 
careful  consideration  must  be  given  to  the  selection  of 
young  men  as  recruits  for  the  business,  whether  such  men 
be  college  graduates  or  not;  second,  opportunity  must  be 
provided,  in  the  crucial  early  years  of  the  man’s  railway 
experience,  for  ability  to  be  made  apparent  and  rewarded, 
so  that  seniority  may  be  relegated  to  a  position  of  second¬ 
ary,  rather  than  primary,  importance. 

Apart  from  the  utility  of  the  universities  as  a  possible 
source  of  trained  personnel,  the  value  to  the  transporta¬ 
tion  agencies  of  a  body  of  scientific  thinkers,  interested 
chiefly  in  the  discovery  of  facts,  should  be  incalculable. 
Graduate  study  in  transportation,  once  interest  is  thor¬ 
oughly  aroused,  should  do  much  to  elucidate  the  many 
economic  and  engineering  problems  with  which  the  indus- 
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try  is  from  time  to  time  confronted.  Freed  from  the  preju¬ 
dices  which  are  usually  inseparable  from  the  daily  routine 
of  the  business  itself,  there  are  many  questions  to  which 
unbiased  study  may  find  the  most  satisfactory  answers, 
redounding  to  the  ultimate  advantage  of  both  carrier  and 
general  public.  Experience  of  the  past  has  shown  very 
clearly  how  slow  are  the  old,  established  carriers  to  adapt 
new  methods  or  new  agencies  of  transport  to  their  own 
particular  needs  and  benefit.  Instead  of  welcoming  the 
advent  of  the  motor  vehicle  and  utilizing  it  as  an  instru¬ 
ment  of  inducing  traffic  and  of  providing  economies,  the 
railways,  both  trunk  and  urban,  fought  the  newcomer 
tooth  and  nail,  with  disastrous  effects,  and  it  is  only  re¬ 
cently  that  the  true  function  of  these  vehicles  is  becoming 
recognized  and  employed  to  the  advantage  of  the  older 
agencies.  Independent  workers  in  such  fields  as  this,  espe¬ 
cially  if  the}^  have  the  support  of  the  carriers,  might  do 
much  to  assist  in  the  earlier  recognition  of  the  possibili¬ 
ties  of  new  methods. 

Although  much  that  has  been  discussed  in  this  chapter 
is  of  a  disheartening  character,  there  are  mitigating  cir¬ 
cumstances,  and  also,  fortunately,  some  suggestions  of 
improvement,  which  afford  grounds  of  hope  for  the  future. 
The  transportation  agencies,  expecially  the  railways  and 
ocean  carriers,  have  recently  passed  through  an  extremely 
trying  period  and  are  only  now  beginning  to  work  into  ap¬ 
parently  better  conditions.  Whereas  a  few  years  ago  rail¬ 
way  executives  were  almost  unanimous  in  decrying  the  rail¬ 
way  business  as  a  field  of  endeavor  for  promising  young 
men,  today  there  is  a  growing  opinion  that  the  industry 
offers,  over  a  period  of  time,  as  fair  opportunities  as  any 
other.  Together  with  this  opinion,  in  a  few  cases  such  as 
the  one  already  quoted,  executives  state  that  the  railways 
really  desire  college  men,  and  they  offer  a  few  suggestions 
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as  to  what  their  training  should  comprise.  The  underlying 
feeling  in  these  cases  is  that  training  should  be  confined 
to  the  broader  economic  and  engineering  concepts  relating 
to  the  business,  and  that  little  time  should  be  spent  upon 
that  detailed  technique  which  may  better  be  acquired  in 
practice.  A  knowledge  of  the  functions,  general  methods, 
and  problems  of  the  various  departments  should  be  im¬ 
parted,  for  a  man  so  equipped  has  a  theoretical  acquaint¬ 
ance  with  the  whole  organization  which  allows  him  to  per¬ 
form  his  own  immediate  task  with  understanding  and  to 
aspire  to  higher  things.  The  president  of  one  railway 
said: 

The  railroads  need  trained  men.  The  trained  mind  is  re¬ 
quired,  because  the  units  of  operation  have  grown  to  such 
an  extent  that  men  lacking  scientific  training  are  deficient 
in  many  essential  respects.  The  one  drawback  to  university 
training  is  that  it  does  not  per  se  give  that  knowledge  of 
human  relations  so  essential  in  the  practical  world.  The 
knowledge  of  men  is  the  most  important  single  factor  in  the 
making  of  railway  executives.  University  courses  should  be 
of  a  broad  general  nature.  A  man  may  acquire  a  knowledge 
of  the  functions  of  various  departments  of  railroad  service 
and  of  the  fundamental  principles  of  operation,  but  the  de¬ 
tails  of  operation  can  only  be  obtained  on  the  job. 

The  opinions  of  a  few  executives,  such  as  the  one  just 
quoted,  and  the  fact  that  some  railways  are  attempting 
to  enlist  college  men,  either  through  a  special  apprentice 
system  or  by  means  of  cooperative  courses,  give  reason 
to  believe  that,  slowly  but  surely,  a  place  is  being  found 
for  college  men  in  transportation,  and  that  once  the  be¬ 
numbing  effect  of  rigid  seniority  rules  has  been  slack¬ 
ened  the  assimilation  of  trained  men  may  be  accelerated. 

The  professional  journals,  in  particular,  are  helpful. 
The  Railway  Age,  the  Electric  Railway  Journal,  the 
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Traffic  World,  for  example,  all  evince  keen  interest  in  this 
question,  and  are  ever  ready  to  cooperate  in  the  deter¬ 
mination  of  facts  and  in  the  analysis  of  the  situation.  The 
assistance  of  these  organs,  which  have  established  reputa¬ 
tions  for  honesty  of  purpose  and  scientific  presentation 
of  facts,  may  do  much  to  make  clear  to  the  transportation 
industry  the  functions  which  the  university  may  under¬ 
take  in  this  field. 


CHAPTER  VI 


IMPROVEMENTS  REQUISITE  IN  TRANSPORTATION 

STUDY 

A  REVIEW  of  the  present  activities  of  universities 
and  technical  schools  in  the  whole  field  of  transpor¬ 
tation  makes  it  apparent  that  the  envisagement  of  this 
subject,  from  both  the  instructional  and  the  research  as¬ 
pects,  is  far  from  comprehensive.  Important  phases  are 
often  given  scanty  or  no  consideration,  while,  as  a  rule, 
the  instruction  provided  is  unbalanced  and  uncoordinated. 
As  professional  training  such  instruction  is  generally 
inadequate  and  as  preparation  for  further  study  it  is 
unsatisfactory. 

The  first  thing  necessary  is  the  reconstruction  of  trans¬ 
portation  courses  and  curricula  intended  to  afford  either 
a  comprehensive  grasp  of  the  general  subject  to  students 
desiring  no  intensive  knowledge  thereof,  or  to  provide  a 
sound  basis  for  further  specialization.  The  stereotyped 
fundamental  course  in  railway  transportation  must  be 
transformed  into  a  course  which  treats  of  the  broad  field 
of  transportation  as  a  living  and  growing  productive  in¬ 
dustry.  The  purpose  of  such  a  course  is  wider  than  the 
imparting  of  specialized  practical  skill,  although  it  should 
be  a  prerequisite  to  professional  study  in  any  branch  of 
the  field.  Upon  an  adequate  foundation  of  this  type  may 
then  be  built  up  the  various  specialized  curricula,  whether 
professional  or  nonprofessional. 

The  field  of  transport  is  so  vast  that  it  is  manifestly 
impossible  for  any  one  institution  to  attempt  specialized 
instruction  or  research  in  all  phases  of  the  subject — rail¬ 
way,  waterway,  highway,  and  airway.  To  cover  the  field 
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most  satisfactorily,  cooperation  between  the  various  insti¬ 
tutions  of  learning  is  necessary,  so  that  specialization  may 
not  be  wastefully  duplicated.  Further,  for  the  highest 
development  of  the  subject  matter  it  is  highly  desirable 
that,  where  specialization  in  transportation  subjects  is 
attempted,  full  cooperation  between  the  economics  and 
engineering  departments  be  obtained.  For  the  proper 
understanding  of  transportation,  both  physical  and  eco¬ 
nomic  factors  must  be  given  due  consideration — the  econo¬ 
mist,  without  some  concrete  knowledge  of  the  physical 
machine  of  transportation,  is  as  unable  to  visualize  ade¬ 
quately  the  many  economic  and  social  factors  as  is  the 
engineer,  lacking  economic  training,  to  appreciate  the 
wider  significance  of  the  physical  matters  with  which  he  is 
constantly  dealing.  The  interplay  of  economic  and  physi¬ 
cal  factors  in  transportation  is  so  marked  that  a  knowl¬ 
edge  of  either  is  incomplete  or  even  impossible  without  the 
other. 

It  is  apparent  from  the  present  status  of  instruction  in 
transportation,  on  both  the  engineering  and  economic 
sides,  that  there  is  urgent  need  for  a  more  scientific  divi¬ 
sion  of  the  field  among  the  various  institutions  if  unneces¬ 
sary  duplication  of  present  facilities  is  to  be  avoided  and 
if  the  special  phase  of  instruction  pursued  by  any  one 
institution  is  to  be  of  the  most  utility  to  the  student  and 
to  the  industry,  whether  that  instruction  be  purely  cul¬ 
tural  or  of  a  professional  nature.  Attempts  to  offer  com¬ 
prehensive  instruction  in  the  field  of  transportation,  some 
of  which  have  been  undertaken  without  regard  for  facili¬ 
ties  and  without  apparent  thought  of  the  necessity  of 
considering  the  locality  in  which  the  particular  institution 
may  be  situated,  are  to  be  deprecated.  Instruction  of  an 
intensive  nature  dealing  with  the  problems  and  facilities 
of  ports  would  seem  rather  out  of  place  in  an  institution 
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situated  in  the  interior,  especially  if  such  instruction  were 
all  that  was  given  in  the  matter  of  terminals.  Many  such 
apparent  anomalies  may  be  found  at  the  present  time. 
Cooperation  between  those  in  charge  of  transportation 
instruction  at  the  different  institutions,  for  the  purpose 
of  deciding  upon  the  aspects  of  the  subject  to  which  each 
particular  institution  is  best  suited,  having  regard  to  its 
existing  facilities,  location,  and  connection  with  the  dif¬ 
ferent  forms  of  transportation,  would  undoubtedly  be  of 
value.  Under  present  conditions  too  much  is  left  to  chance 
in  planning  curricula  in  the  various  parts  of  the  trans¬ 
portation  field.  In  many  instances  the  determining  factor 
is  the  particular  interest  of  the  instructor,  without  ap¬ 
parent  regard  for  the  interest  of  students  or  the  possi¬ 
bility  of  directing  such  instruction  along  lines  which  will 
be  conducive  to  the  best  results.  The  result  of  such  hap¬ 
hazard  methods  in  the  formation  of  transportation  cur¬ 
ricula  is  that  some  narrow  phases  of  the  field  are  very 
much  overdone  while  others  do  not  receive  the  considera¬ 
tion  which  their  importance  demands. 

There  is  a  vital  necessity  for  cooperation  between  the 
university  and  the  transportation  industry  to  determine 
what  assistance  one  may  give  the  other  in  an  attempt  to 
place  transportation  instruction  and  research  upon  the 
most  effective  basis.  Presupposing  a  scientific  division  of 
the  field  among  the  various  institutions,  concentrated 
attention  of  a  cooperative  nature  by  the  institution  and 
the  industry  would  assist  materially  in  clearing  up  the 
widespread  misunderstanding  as  to  the  nature  and  pur¬ 
pose  of  university  instruction  in  transportation.  Apart 
from  the  purely  cultural  aims  of  such  study  and  the  use 
of  transportation  subjects  as  media  for  teaching  funda¬ 
mental  principles  of  engineering  or  economics,  any  at¬ 
tempt  at  offering  comprehensive  curricula  in  any  phase 
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of  the  field  should  be  dependent  to  a  considerable  degree 
upon  the  cooperation  of  the  particular  instrumentalities 
of  transport  in  the  immediate  vicinity  of  the  institution, 
not  necessarily  in  the  form  of  cooperative  courses  but  in 
the  determination  of  the  most  fruitful  lines  which  study 
may  follow. 

Excellent  facilities  for  study  and  research  in  the  engi¬ 
neering  features  of  railways  are  already  available  at  a 
few  institutions,  while  the  majority  of  engineering  schools 
include  railway  engineering  subjects  in  their  curricula 
for  their  educational  value.  There  seems  to  be  at  these 
institutions  a  dearth  of  instruction  in  the  economics  of 
railway  transport,  however,  even  where  pronounced  spe¬ 
cialization  in  transportation  study  prevails.  Although  the 
amount  of  instruction  offered  in  economics  departments 
and  schools  of  business  varies  from  the  stereotyped  gen¬ 
eral  course  in  railway  economics  to  a  multitude  of  unco¬ 
ordinated  courses  in  disconnected  fields,  there  seems  to  be 
a  general  absence  of  an  adequate  treatment  of  such  sub¬ 
jects  as  sources  and  currents  of  traffic,  railway  organiza¬ 
tion  and  administration,  accounting  and  statistics.  Rail¬ 
way  regulation,  although  made  the  subject  of  specialized 
study  in  one  or  two  places,  in  most  cases  is  not  accorded 
the  attention  which  its  importance  would  warrant.  Al¬ 
though  it  is  recognized  that  it  is  impossible  to  impart  in 
the  schools  the  detailed  technique  of  practical  operation, 
it  is  essential  that  some  knowledge  be  given  of  the  railway 
machine  and  methods,  before  specialized  study  of  such 
fields  as  railway  statistics  and  regulation  is  attempted.  It 
would  appear,  then,  that  the  most  serious  deficiencies  in 
the  economic  curricula  are  not  only  in  the  omission  or  in¬ 
adequate  treatment  of  important  phases  of  railway  trans¬ 
portation,  but  also,  and  perhaps  mainly,  in  the  almost 
universal  lack  of  adequate  preparation  for  specialization 
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in  such  branches.  Particularly  is  a  comprehensive  treat¬ 
ment  of  these  different  phases  important,  where  it  is 
intended  that  the  training  offered  is  to  fit  a  man  for  em¬ 
ployment  in  the  railway  business. 

These  same  remarks  apply,  of  course,  to  the  prepara¬ 
tion  of  students  for  research  in  problems  connected  with 
railways.  Here,  too,  cooperation  between  the  various 
bodies  concerned  is  necessary  for  the  attainment  of  the 
maximum  of  utility.  Despite  the  wide  range  of  problems 
resulting  from  railway  transportation  and  the  few  inves¬ 
tigators  in  this  field,  in  several  instances  it  is  found  that 
precisely  the  same  research  is  being  prosecuted  in  more 
than  one  institution.  There  are  many  features  of  rates, 
services,  apparatus,  regulation,  and  kindred  matters,  too 
numerous  to  mention  in  detail,  upon  which  intensive  study 
and  research  may  with  advantage  be  focussed. 

A  field  which  offers  many  interesting  opportunities  for 
study,  and  which  seems  to  have  been  generally  neglected, 
is  that  of  the  electric  railway,  especially  in  the  case  of 
urban  transportation.  It  would  appear  that  there  is  room 
for  a  few  universities  to  offer  facilities  for  such  study  and 
research  along  both  economic  and  engineering  lines.  The 
economic,  social,  and  physical  problems  presented  by  such 
huge  aggregations  of  population  as  are  found  in  New 
York  City  or  in  Chicago  are  ever  pressing,  and  the  total 
investment  in  the  urban  passenger  railways  of  the  country 
represents  no  small  proportion  of  the  total  investment  in 
railways.  The  line  of  approach  here  might  perhaps  be 
through,  or  in  conjunction  with,  such  studies  as  come 
under  the  generic  title  of  “city  planning”  and  “public 
utilities.” 

Consideration  of  urban  communities  suggests  also  the 
need  for  studies  in  the  terminal  and  distribution  problems 
of  cities.  The  provision  of  adequate  facilities  and  the  em- 
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ployment  of  the  most  efficient  methods,  the  coordination 
of  facilities  and  the  use  of  the  most  economical-  forms  of 
carrier — these  and  other  questions  are  constantly  requir¬ 
ing  solution.  The  enlightenment  of  citizens  in  such  prob¬ 
lems  and  in  the  necessity  of  their  solution  is  a  worthy 
task  of  any  institution. 

In  the  sphere  of  highway  transportation,  the  greatest 
present  need  seems  to  be  for  economic  studies.  There  are, 
of  course,  several  bodies  working  along  these  lines,  but  if 
the  development  of  general  economic  principles  in  this 
field  is  to  be  accelerated,  many  more  organizations  must 
take  up  the  study  of  various  factors.  The  Highway  Board 
of  the  National  Research  Council  may  play  an  important 
part  in  this  connection.  As  such  principles  and  tendencies 
are  made  apparent,  curricula  in  highway  transportation 
may  be  made  to  conform  in  general  plan  to  the  suggested 
curricula  in  railway  transportation,  with  the  infusion  of 
a  great  deal  more  of  economic  content  than  is  found  at 
present.  So  many  organizations  now  have  excellent  facili¬ 
ties  for  the  prosecution  of  engineering  research  in  the 
highway  field  that  it  is  questionable  whether  many  more 
institutions  should  begin  work  along  such  lines.  The  Bu¬ 
reau  of  Public  Roads,  the  General  Motors  Research  Cor¬ 
poration,  various  universities,  and  other  bodies  at  present 
seem  to  cover  fairly  well  the  physical  problems  of  road 
and  equipment. 

The  present  low  ebb  in  water  transportation  seems 
rather  to  preclude  the  necessity  for  any  extensive  develop¬ 
ment  of  university  instruction  in  the  subjects  related 
thereto.  Nevertheless,  it  is  felt  that  some  knowledge  of  the 
problems  of  water  carriers  is  necessary  in  the  equipment 
of  students  who  intend  to  specialize  in  other  phases  of 
transport.  A  comprehension  of  the  part  played  in  trans¬ 
port  by  ocean  and  inland  water  carriers  and  their  influ- 
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ence  upon  the  other  carriers,  seems  essential  to  the  proper 
understanding  of  these  other  agencies  of  transportation. 
There  will  always  be  a  few  students  who  are  interested  in 
the  study  of  water  transportation,  of  ports,  of  rail-water 
rates,  and  kindred  matters,  and  for  these  preparatory 
training  must  be  offered  in  a  few  institutions.  In  those 
places  where  such  specialization  is  provided,  the  prevail¬ 
ing  single  course  offered  hardly  seems  adequate.  Curricula 
on  the  general  lines  indicated  for  railway  transport  should 
in  these  places  be  developed.  A  general  course  covering 
the  whole  field  of  transport,  followed  by  more  intensive 
courses  in  sources  and  currents  of  traffic,  in  organiza¬ 
tion  and  administration,  in  traffic  and  rates,  and  in  the 
physical  apparatus  of  water  transport,  would  seem  neces¬ 
sary  in  the  adequate  preparation  of  students  for  research 
in  this  field. 

The  physical  and  economic  problems  of  inland  water¬ 
ways  offer  a  field  for  research  which  will  no  doubt  be  of 
increasing  importance  in  the  future.  Among  other  fea¬ 
tures,  the  relationships  of  governments  to  the  various 
water  carriers,  both  ocean  and  inland,  offer  fruitful  fields 
for  extended  study.  Problems  of  the  construction  and 
propulsion  of  ships  are  perhaps  better  left  to  the  engi¬ 
neering  concerns  whose  business  it  is  to  develop  such 
apparatus. 

So  far  as  air  transport  is  concerned,  there  seems  little 
necessity  for  any  great  extension  of  university  instruc¬ 
tion  and  research  in  the  near  future.  In  fact,  it  is  probable 
that  the  existing  provision  for  study  in  this  branch  is  well 
ahead  of  requirements.  Such  institutions  as  the  Massachu¬ 
setts  Institute  of  Technology,  the  University  of  Toronto, 
the  University  of  Michigan,  and  New  York  University 
have  facilities  sufficient  to  care  for  more  students  than 
are  at  present  in  prospect.  The  provision  for  aerodynamic 


102 


TRAN  SPORT  ATION 


research  of  these  institutions  and  of  other  organizations 
seems  entirely  adequate  for  the  immediate  future.  Much, 
however,  remains  to  be  done  in  the  investigation  of  eco¬ 
nomic,  social,  and  legal  questions  related  to  this  phase  of 
transportation.  There  is,  of  course,  but  little  material 
available  on  these  subjects,  but  this  will  no  doubt  be  reme¬ 
died  as  the  business  of  aerial  transport  expands. 

How  far  universities  should  enter  the  field  of  industrial 
traffic  management  is  largely  dependent  upon  the  sound¬ 
ness  of  the  idea  of  imparting  practical  vocational  training 
in  any  field  of  business.  Certainly  many  institutions  which 
at  present  purport  to  impart  vocational  competence  in 
this  sphere  are  not  achieving  marked  success,  and  if  it  is 
intended  to  proceed  with  the  attempt,  the  curricula  will 
require  considerable  revision.  However,  recalling  that  cer¬ 
tain  organizations  at  present  give  vocational  instruction 
in  industrial  traffic  management  to  large  numbers  of 
students,  and  that  these  appear  to  have  capabilities  of 
indefinite  expansion,  there  would  seem  to  be  no  dearth  of 
provision  for  this  specialized  sector  of  the  field  of  trans¬ 
portation.  Problems  of  rates,  tariffs,  relations  of  shipper 
and  carrier,  and  similar  matters  are,  of  course,  but  a  part 
of  the  general  field,  for  which  the  investigator  requires  a 
more  general  preparation  than  the  restricted  field  of  in¬ 
dustrial  traffic  management  seems  to  offer. 

Summing  up,  it  may  be  said  that  the  most  urgent  needs 
in  relation  to  transportation  study  are  (1)  the  revision  of 
the  economic  curricula;  (2)  the  cooperation  of  economics 
and  engineering  faculties;  (3)  the  cooperation  of  univer¬ 
sities  and  those  engaged  in  the  different  branches  of  the 
transportation  industry;  and  (4)  the  division  of  the  field 
so  that  all  phases  are  accorded  due  attention.  In  whatever 
branch  of  transportation  specialization  is  attempted,  cur¬ 
ricula  must  be  so  designed  that  first  a  general  perspective 
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of  the  whole  industry  may  be  obtained,  together  with  a 
conception  of  the  sources  and  currents  of  traffic,  followed 
by  some  concrete  study  of  the  physical  features  involved, 
the  organization  and  administration,  and  the  peculiar 
economic  features  of  the  particular  agency  on  which  inter¬ 
est  is  to  be  concentrated.  On  this  foundation  intensive 
specialization  may  then  be  undertaken,  and  these  conclu¬ 
sions  apply  whether  the  training  is  for  vocational  pur¬ 
poses  or  not.  Transportation  subjects  which  have  not 
received  the  attention  which  their  importance  merits  are: 
statistical  analysis ;  regulation  of  all  forms  of  the  instru¬ 
mentalities  of  transport ;  urban  passenger  transportation ; 
terminal  organization ;  integration  and  coordination  of 
transportation  facilities ;  economic  phases  of  highway 
transport;  and  the  science  of  highway  traffic  regulation. 


CHAPTER  VII 


THE  FUNCTION  OF  THE  UNIVERSITY 
IN  TRANSPORTATION 

THE  university  of  today  has  many  functions:  as  a 
technical  school  it  provides  training  in  theology, 
law,  medicine,  engineering,  and  other  callings  in  increas¬ 
ing  number;  it  serves  as  a  depository  of  existing  knowl¬ 
edge;  as  a  group  of  colleges  it  imparts  to  its  students  a 
knowledge  of  facts  and  a  training  in  their  apprehension 
and  application;  and,  above  all  else  in  importance,  it  is 
intent  on  the  enlargement  of  the  bounds  of  knowledge. 
From  the  earliest  days  the  broad  functions  of  the  univer¬ 
sity  in  providing  both  professional  and  liberal  education 
have  been  apparent.  Although  in  medieval  times  the  most 
important  of  the  universities  were  noted  as  training 
schools  for  the  professions,  yet  there  flourished,  side  by 
side  with  them,  the  liberal,  nonprofessional  studies,  which 
early  dominated  the  whole  system. 

While  the  university  has  always  served  as  a  school  for 
higher  professional  training,  in  addition  it  has  dissemi¬ 
nated  general  knowledge  to  students  not  primarily  intent 
on  professional  training.  Nevertheless,  it  is  hardly  deni¬ 
able  that  the  primary  function  of  the  university  is  to 
enlarge  the  bounds  of  knowledge.  Its  main  functions  are 
to  train  minds  and  to  employ  them  in  the  discovery  of  fact 
hitherto  unknown. 

Underlying  all  higher  education,  liberal  and  profes¬ 
sional,  is  the  thought  that  an  activity  which  is  rationalized 
will  be  more  successfully  prosecuted  than  one  which  is  not. 
The  professional  school  selects  some  special  field  of  human 
occupation  and  concentrates  the  full  power  of  analvsis 
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upon  it,  while  in  the  school  of  liberal  arts  attention  is 
focussed  upon  a  wider  range  of  human  activities.  Liberal 
studies  have  as  their  motive  an  acquaintance  with  the 
larger  aspects  of  life,  the  orientation  of  the  student  in  a 
world  of  citizenship,  the  knowledge  of  past  civilizations, 
the  development  of  a  higher  synthesis.  Liberal  studies  in¬ 
duce  the  faculty  of  thinking  clearly  and  logically,  and  of 
applying  knowledge,  through  scientific  analysis,  to  the 
solution  of  problems  confronting  the  student.  In  pursu¬ 
ance  of  these  ends  the  student  is  given  some  acquaintance 
with  several  of  the  great  departments  of  knowledge — the 
mathematical  and  physical  sciences,  philosophy,  lan¬ 
guages,  literature,  history,  and  the  economic,  political, 
and  social  sciences.  Each  of  these  subjects  broadens  the 
intellectual  horizon. 

The  university  contributes  most  to  science  and  philoso¬ 
phy  when  there  is  preserved  in  its  studies  a  general 
breadth  of  outlook  and  a  detachment  from  the  immedi¬ 
ately  practical  aspect  of  affairs.  One  test  of  civilization 
is  prevision — care  to  look  forward — to  provide  for  the 
morrow  of  the  race  as  well  as  of  the  individual,  and  he  who 
looks  furthest  ahead  is  best  able  to  cope  with  the  future. 
This  is  best  achieved  when  the  narrowly  utilitarian  point 
of  view  is  relegated  to  a  position  of  secondary  importance 
and  when  concentration  is  made  primarily  upon  the  acqui¬ 
sition  of  knowledge  per  se,  for,  if  the  practical  end  be 
always  kept  in  view,  the  chances  are  that  there  will  be 
little  advance  in  general  knowledge.  Most  of  the  impor¬ 
tant  discoveries  which  have  been  turned  to  the  advantage 
of  man  have  been  the  result  of  detached  scientific  investi¬ 
gation.  The  studies  of  Faraday  gave  the  modern  develop¬ 
ments  in  the  utilization  of  electrical  energy;  the  coal-tar 
products  were  the  result  of  investigation  by  a  student  of 
the  products  of  oxidation  of  the  base  aniline ;  the  interest 
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in  chemistry  of  Schonbein,  a  Swiss  schoolmaster,  led  to 
the  vast  modern  use  of  nitrocellulose  for  blasting  and  for 
ordnance  of  all  kinds.  But  even  these  discoveries  were  of 
less  far-reaching  effect  than  the  researches  of  Joule,  who 
demonstrated  the  equivalence  of  heat  and  work,  a  matter 
involving  scientific  principles  alone.  The  practical  results 
of  this  discovery  have  had  tremendous  influence  on  the 
material  welfare  of  the  human  race  through  the  conver¬ 
sion  of  energy  by  machines  into  the  form  most  suitable  for 
the  end  in  view.  Abstract  scientific  inquiry  pays,  even  in 
the  utilitarian  world. 

This  does  not  mean  that  studies  are  not  properly  to  be 
related  to  the  world  with  which  they  are  connected.  Obvi¬ 
ously,  theories  and  principles  must  fit  the  facts  of  the 
known  world.  Studies  in  physics  and  chemistry  are  con¬ 
cerned  with  the  matter  and  forces  of  the  universe  as  it  is 
found ;  languages,  while  conveying  the  ability  to  under¬ 
stand  ideas  foreign  to  one’s  own  thoughts  and  a  power 
of  intellectual  adjustment  to  other  conditions  and  ideas, 
have  yet  their  practical  aspect;  and  if  the  economic  and 
social  sciences  are  to  explain  anything,  it  must  be  the 
economic  and  social  activities  of  man  as  they  exist  and 
are  found  in  the  practical  world.  The  main  effort  of  think¬ 
ing  man,  apart  from  his  daily  needs,  is  to  elucidate  the 
“why”  or  “how”  of  the  forces  and  matter  surrounding 
him,  and  his  equations  and  principles  are  but  symbolic 
and  convenient  methods  of  expressing  the  facts  as  he  finds 
them. 

The  work  of  the  university  can  best  be  accomplished 
when  it  turns  out  graduates  with  a  broad  outlook  and  with 
a  training  in  the  methods  of  research,  including,  of  course, 
a  knowledge  of  some  of  the  main  facts  and  principles 
which  research  has  already  uncovered.  The  educated  man, 
imbued  with  the  spirit  of  inquiry,  can  turn  himself  sue- 
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cessfully  to  almost  any  sphere  of  human  activity ;  and  the 
man  of  broad  training,  sharpened  to  a  point  in  any  par¬ 
ticular  realm  of  knowledge,  if  he  possesses  the  inquiring 
and  analytic  mind,  is  much  more  likely  to  discover  funda¬ 
mental  principles  which  redound  to  the  benefit  of  man¬ 
kind  than  is  the  narrowly  educated  man. 

It  follows  that  the  early  years  of  college  training  should 
be  along  broad,  liberal  lines.  There  are,  however,  so  many 
departments  of  learning  that  one  man  could  hardly  attack 
them  all,  and  if  he  did  it  is  probable  that  in  most  cases 
the  result  would  be  chaos  instead  of  orderliness  of  mind. 
So  long  as  a  sufficient  number  of  main  studies  are  pur¬ 
sued  to  give  breadth  of  outlook,  it  matters  comparatively 
little  what  selection  of  the  main  groups  is  made;  and  in 
the  later  years  of  university  life  greater  concentration 
may  be  made  in  one  or  more  particular  branches  of  knowl¬ 
edge  in  which  the  student’s  interest  may  have  been  aroused 
and  which  permit  the  development  of  the  spirit  of  inquiry 
and  of  reasoning  from  facts  as  distinct  from  mere  current 
opinion.  These  features  hold  true  for  all  university  train¬ 
ing,  whether  intended  to  be  liberal  or  professional,  and  are 
manifest  in  the  introduction  of  more  and  more  liberal 
studies  in  the  curricula  of  the  professional  schools  prior 
to  the  period  of  specialization.  They  are  seen  also  in  the 
tendency  in  many  cases  to  require  an  arts  degree  or  a  few 
years’  education  in  a  faculty  of  liberal  arts  before  con¬ 
centration  is  permitted  upon  professional  study.  Of 
course,  much  of  the  scientific  study  of  the  professional 
schools  in  itself  presents  an  excellent  training  in  the 
spirit  and  methods  of  inquiry,  and  it  is  feasible  to  acquire 
a  breadth  of  outlook  while  making  a  considerable  amount 
of  the  early  preparation  conform  to  studies  which  must 
later  be  pursued.  For,  as  has  been  said,  one  mind  cannot, 
as  a  rule,  study  to  advantage  all  branches  of  knowledge. 
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But  narrowly  scientific  or  narrowly  classical  educations 
are  equally  illiberal. 

Individual  subjects  or  groups  of  study  have  a  place  in 
the  general  educational  scheme  only  as  they  throw  light 
upon  the  important  activities  of  the  universe  and  of  so¬ 
ciety,  and  in  so  far  as  they  are  capable  of  arousing  the 
intellectual  interest  of  the  student.  The  claim  of  the  eco¬ 
nomic  and  social  sciences  to  recognition  rests  upon  the 
fact  that  large  bodies  of  students  are  keenly  interested  in 
the  facts  and  principles  underlying  the  present  economic 
and  social  order,  and  that  these  sciences  throw  light  upon 
the  relations  of  men  themselves  and  indicate  the  direction 
in  which  further  advancement  may  be  made. 

The  specific  field  of  transportation  offers  a  subject 
which  deals  with  one  of  the  most  important  factors  in  the 
economic  structure.  The  knowledge  and  understanding  of 
history,  of  economic,  social,  and  political  institutions,  of 
the  application  of  material  phenomena,  are  enhanced  and 
made  more  complete  by  the  study  of  transportation.  But 
its  claim  to  recognition  in  university  curricula  is  mainly 
dependent  upon  its  living  character  and  its  close  relation 
to  the  welfare  of  mankind.  If  these  factors  be  lost  sight  of, 
the  subject  is  in  great  danger  of  becoming  a  series  of 
abstract  theories  having  little  relation  to  fact,  or  a  mere 
collection  of  technical  details. 

The  primary  function  of  the  university  in  this  field 
seems  to  be  the  promulgation  and  extension  of  the  knowl¬ 
edge  of  fundamental  principles  and  relationships.  All 
citizens  owe  it  to  themselves  and  to  society  that  they  ob¬ 
tain  an  understanding  of  the  outstanding  economic  fea¬ 
tures  upon  which  their  civilization  rests.  Only  when  the 
existing  situation  is  adequately  grasped  may  advances  be 
made.  First,  then,  the  university  must  seek  to  make  known 
the  facts  and  principles  relating  to  such  a  subject  as 
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transportation  to  an  ever  growing  body  of  students  who 
will  be  the  citizens  of  tomorrow.  Second,  by  facilities  ac¬ 
corded  to  men  of  suitable  intellectual  caliber  and  adequate 
preparation,  the  boundaries  of  knowledge  relating  to  this 
branch  of  the  economic  and  physical  sciences  must  be 
widened.  Such  men  should  have  breadth  of  outlook,  so 
that  they  may  visualize  their  specialty  in  its  proper  rela¬ 
tions  and  proportions  to  other  phases  of  human  endeavor. 
In  this  manner  only  may  a  true  body  of  knowledge  con¬ 
cerned  with  transportation  be  built  up,  reacting,  as  all 
science  and  philosophy  does,  to  the  ultimate  benefit  of  the 
practical  activity  related  thereto. 

On  the  vocational  side  the  university’s  endeavors  should 
be  largely  restricted  to  the  later  years  of  the  student’s 
college  work  and  should  be  mainly  the  inculcation  of 
the  broader  principles  and  methods  relating  to  the  chosen 
profession.  In  fact,  it  is  a  matter  of  considerable  doubt 
whether  professional  training  should  not  be  entirely  rele¬ 
gated  to  graduate  study,  in  which  case  a  higher  degree 
of  specialization  may  be  undertaken,  assuming  that  the 
student  has  acquired  a  true  breadth  of  outlook  through 
his  liberal  studies  in  college.  It  is  held  by  many,  however, 
that  the  best  training  for  any  vocation  is  a  truly  liberal 
education,  which  gives  a  wide  intellectual  horizon,  a  broad 
perspective  on  human  activities,  and  the  faculty  of  seek¬ 
ing  truth  and  of  analyzing  facts  in  the  light  of  reason. 
The  man  so  equipped  may  attack  almost  any  problem 
with  some  hope  for  success.  Of  course,  on  this  foundation 
there  is  a  place  for  higher  professional  studies,  particu¬ 
larly  if  the  desired  professional  education  cannot  be  so 
readily  acquired  in  practice.  Such  is  the  case  with  medi¬ 
cine,  with  law,  with  engineering,  with  divinity.  How  far 
the  university  may  go  in  seeking  to  impart  vocational 
competence,  i.e.,  practical  business  training  and  skill,  is  a 
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matter  to  which  careful  study  must  be  given.  If  there  be 
doubt  of  the  wisdom  of  including  certain  vocational 
studies,  they  had  perhaps  better  be  left  alone.  If  a  pro¬ 
fessional  study  be  one  which  may  give  a  broader  concep¬ 
tion  than  can  be  obtained  in  the  practice  of  the  profes¬ 
sion,  or  if  the  principles  can  be  more  readily  acquired  in 
an  institution  of  higher  learning,  then  the  study  may 
possibly  with  advantage  be  included.  It  must  be  remem¬ 
bered,  however,  that  the  actual  technique  of  most  voca¬ 
tions  can  be  more  easily  learned  in  the  practice  of  those 
vocations,  and  that  knowledge,  while  a  valuable  instru¬ 
ment  in  the  accomplishing  of  men’s  purpose,  is  not  the 
only  factor  in  individual  success.  The  chief  executive  of 
a  great  transportation  company  once  said : 

Universities  can  give  a  man  much.  They  can  give  him  the 
rudiments  of  knowledge.  They  can  teach  him  to  think  logi¬ 
cally  and  correctly,  they  can  teach  him  to  study,  but  they 
cannot  make  him  anything.  That  is  a  responsibility  he  must 
assume  and  a  result  which  he  alone  can  accomplish  for  him¬ 
self. 


CHAPTER  VIII 


CONCLUSION 

PROGRESS  in  industry  during  the  past  hundred 
years  has  far  outstripped  that  of  any  other  period  of 
the  world’s  history.  That  accomplishment  has  been  de¬ 
pendent  upon  discoveries  in  the  arts  and  sciences  resulting 
from  long  and  earnest  research  into  the  physical  and  eco¬ 
nomic  phenomena  of  the  universe.  And  perhaps  the  great¬ 
est  steps  in  the  improvement  of  the  economic  welfare  of 
mankind  in  this  period  have  been  dependent  upon  the 
study  and  improvement  in  the  means  and  methods  of 
transportation.  Such  improvement,  however,  was  only 
possible  after  years  of  diligent  and  painstaking  study. 
Not  a  small  part  of  the  laborious  process  consisted  of  edu¬ 
cating  the  masses  in  the  value  and  adaptation  of  novel 
forces  to  their  own  economic  and  intellectual  welfare.  The 
displacement  of  manual  labor  by  machinery,  the  first  ex¬ 
periments  in  steam  locomotion,  and  numerous  other  at¬ 
tempts  to  improve  upon  existing  facilities  have  been  beset 
with  tremendous  difficulties  through  the  opposition  of  an 
unenlightened  public  opinion.  In  America,  where  distance 
has  been  the  main  obstacle  in  the  path  of  development,  the 
necessity  for  a  clear  understanding  of  the  nature  and 
relation  to  public  and  private  welfare  of  the  transporta¬ 
tion  industry  is  paramount.  Many  years  elapsed  before 
public  opinion  showed  any  tendency  to  disavow  the  fal¬ 
lacy  that  competition  should  be  the  one  ruling  force  in  the 
field  of  transportation.  The  necessity  for  a  sound  under¬ 
standing  of  the  real  nature  and  importance  of  the  various 
instrumentalities  of  transport  to  the  advancement  and 
improvement  of  the  economic  and  social  welfare  of  society 
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cannot  be  overemphasized.  In  the  process  of  making  pos¬ 
sible  this  clear  understanding  the  university  occupies  a 
key  position.  It  provides  means  for  the  evolution  and  dis¬ 
semination  of  knowledge  concerning  the  proper  fields  of 
the  various  forms  of  transportation,  and  the  coordination 
of  all  forms  to  the  best  advantage. 

At  present,  however,  there  are  many  defects  in  the  pre¬ 
vailing  system  of  transportation  education  which  must 
be  remedied.  The  present  sporadic  and,  in  many  instances, 
incomplete  attempts  at  providing  instruction  in  this  im¬ 
portant  field  must  give  way  to  a  more  scientific  division 
of  the  field  among  the  various  institutions,  and  to  a  more 
careful  consideration  of  the  phases  which  require  most 
attention.  The  latter  feature,  of  course,  is  more  important 
in  schools  of  liberal  arts  and  business  schools  than  in  tech¬ 
nical  schools,  where  the  fundamental  engineering  princi¬ 
ples  are  studied.  Generally  speaking,  it  may  be  justly 
said  that  the  greater  part  of  existing  instruction  is  wit¬ 
tingly  or  unwittingly  given  from  a  distorted  viewpoint. 
An  insight  into  the  functions  and  economic  principles  sur¬ 
rounding  the  transportation  industry  today  cannot  be 
best  accomplished  by  an  overemphasis  of  evils  which 
existed  in  the  past.  Emphasis  upon  financial  manipula¬ 
tion  and  on  rate  practices  which  have  been  largely  elimi¬ 
nated,  in  place  of  the  attempt  to  bring  out  the  existing 
situation  in  its  true  light,  is  only  too  likely  to  put  before 
the  student  a  distorted  picture  at  a  time  when  an  open 
mind  and  clear  vision  are  of  prime  importance.  Much  his¬ 
torical  matter  is  indeed  interesting  and  important  in  the 
light  of  existing  conditions,  but  a  well-informed  public 
opinion  cannot  be  developed  if  those  who  are  to  be  leaders 
of  thought  in  years  to  come  enter  the  world  with  a  biased 
attitude  as  regards  the  transportation  industry.  The  sub¬ 
ject  matter  and  method  of  instruction  must  be  revitalized 
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and  a  new  viewpoint  adopted.  Present  conditions  and 
principles,  and  possible  future  improvements,  should  con¬ 
stitute  the  main  subjects  of  such  study,  with  only  so  much 
of  the  historical  matter  as  is  conducive  to  that  purpose 
and  as  will  bring  out  the  facts  and  principles  explanatory 
of  the  present  situation. 

As  a  first  step  in  the  improvement  of  existing  transpor¬ 
tation  instruction  the  foundation  course  must  be  com¬ 
pletely  remodeled  and  brought  up  to  date.  As  has  already 
been  pointed  out,  it  should  not  be  limited  to  rail  carriers, 
but  should  include  all  instrumentalities  of  transport,  a 
discussion  of  their  proper  position  in  the  whole  field,  and 
the  coordination  of  all  forms  of  transportation  to  the  best 
advantage  of  society  in  general.  The  second  step  is  the 
construction  of  curricula  of  transportation  subjects  in  a 
more  logical  way  than  has  been  the  custom  heretofore. 

Having  accomplished  these  reforms  the  university  can 
contribute  effectively  to  the  performance  of  the  two  main 
functions  which  lie  within  its  sphere — the  creation  of  a 
sound,  enlightened  public  opinion  and  the  development 
of  a  body  of  philosophy  related  to  transportation.  The 
greater  number  of  those  attending  universities  today  are 
there  with  the  intention,  not  of  preparing  for  some  spe¬ 
cific  field  of  business,  but  of  broadening  their  outlook 
through  the  study  of  several  fields  of  human  endeavor, 
including  other  college  activities,  and  of  acquiring  the 
habit  of  thinking  clearly  and  logically  and  of  exercising 
judgment.  Instruction  in  the  underlying  economic  and 
engineering  principles  surrounding  the  transportation 
industry  provides  one  of  the  most  interesting  and  prac¬ 
tical  media  through  which  this  purpose  may  be  accom¬ 
plished,  not  only  in  itself,  but  also  by  the  light  which  it 
sheds  upon  many  of  the  social  and  economic  problems  of 
the  past,  present,  and  future.  Study  of  transportation  in 
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this  sense  should  be  the  primary  function  of  the  university 
in  this  field.  i 

Although  there  is  a  tendency  upon  the  part  of  the  great 
industrial  organizations  to  preempt  a  considerable  por¬ 
tion  of  the  technical  research  formerly  carried  on  in  uni¬ 
versity  laboratories,  there  still  remains  much  intensive  re¬ 
search  which  can  best  be  performed  in  university  halls. 
The  field  is  in  a  continual  process  of  expansion  and 
alteration  to  suit  changed  commercial  and  industrial  con¬ 
ditions.  Every  year  creates  countless  technical  and  eco¬ 
nomic  problems  requiring  unbiased  scientific  analysis  if 
the  industry  is  to  keep  up  with  current  developments.  The 
extensive  scale  upon  which  research  has  been  undertaken 
by  various  industrial  concerns  is  not  evidence  that  the 
entire  function  of  the  university  in  this  matter  has  been 
replaced,  but  that  the  magnitude  of  the  industry  is  such 
that  many  of  the  experiments  requiring  large  and  expen¬ 
sive  facilities  and  large  technical  forces  are  out  of  the 
financial  reach  of  the  ordinary  university.  It  is  interesting 
to  note,  in  this  connection,  that  in  the  scientific  labora¬ 
tories  of  many  of  these  industrial  concerns  a  truly  scien¬ 
tific  and  independent  spirit  of  research  is  maintained. 
Economic  research  has  perhaps  lagged  behind  the  prog¬ 
ress  made  in  the  more  technical  problems  of  the  field. 
The  difficulty  of  attacking  the  economic  questions  in  an  un¬ 
biased  and  scientific  manner  offers  to  the  university  a  wide 
field  of  endeavor,  which  it  can  perhaps  perform  in  more 
satisfactory  manner  than  any  other  organization.  Many 
of  the  physical  problems  cannot  so  readily  be  solved  away 
from  the  full-sized  physical  machine  found  in  practice, 
but  the  economic  and  social  aspects  require  the  exact 
analysis  and  weighing  in  the  balance  of  new  conditions 
entirely  divorced  from  any  preexisting  bias,  which  is 
almost  invariably  prevalent  in  those  who  are  too  closely 
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connected  with  the  daily  routine  of  the  business.  And  it 
is  only  through  intensive  and  diligent  research  that  the 
university  can  hope  to  develop  a  body  of  scientific  prin¬ 
ciples  related  to  transportation. 

Secondary  to  the  main  functions  of  the  university 
noted  above,  is  the  place  of  instruction  in  transportation 
designed  to  impart  vocational  competence,  either  in  the 
transportation  industry  itself  or  in  the  field  of  industrial 
traffic  management.  The  technical  schools  remain  the  pri¬ 
mary  source  of  personnel  for  professional  engineering — 
civil,  mechanical,  and  electrical.  The  degree  of  specializa¬ 
tion  in  these  various  branches  differs  from  place  to  place, 
and  rightly  so.  No  one  institution  can  hope  to  provide 
facilities  for  advanced  specialization  in  all  phases  of  the 
engineering  profession.  This  is  being  recognized  in  the 
tendency  on  the  part  of  many  institutions  to  get  away 
from  the  professional  specialization  in  undergraduate 
years,  and  to  relegate  such  training  to  the  realm  of  gradu¬ 
ate  studies.  This  tendency  is  undoubtedly  in  the  right 
direction.  It  makes  possible  a  more  thorough  training  in 
the  fundamental  scientific  and  technical  principles,  as  well 
as  the  arrangement  of  curricula  which  devote  more  time 
to  the  purely  economic  and  other  liberal  studies  which  are 
essential  to  a  broad  professional  perspective.  The  best 
results  from  this  tendency  will  be  derived  from  the  proper 
coordination  of  instruction  at  the  various  institutions  ac¬ 
cording  to  facilities  which  are  or  in  the  future  may  be 
available. 

So  far  as  undergraduate  studies  in  the  engineering 
phases  of  transportation  are  concerned,  it  would  seem 
that  these  should  be  largely  restricted  to  the  more  general 
questions  of  physical  facts,  principles,  and  relationships, 
and  that  the  main  functions  of  such  studies  should  be  the 
illustration  of  general  engineering  principles  and  meth- 
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ods.  It  would  seem  advisable  and  profitable,  for  example, 
for  all  students  of  civil  engineering  to  have  a  knqwledge 
of  the  important  facts  and  principles  of  railway  and  high¬ 
way  engineering.  To  students  of  mechanical  engineering 
it  is  not  so  essential  that  the  locomotive  or  the  automobile 
be  made  subjects  of  instruction,  although  thermodynamic 
and  mechanical  principles  may  as  well  be  illustrated 
through  these  media  as  through  any  other.  This  same 
feature  is  true  of  electric  traction  and  electrical  engineer¬ 
ing.  The  primary  object  of  the  undergraduate  engineer¬ 
ing  schools  should  be  to  prepare  men  by  broad  scientific 
training  to  fit  into  the  professional  engineering  world  in 
general,  with  their  outlook  and  immediate  vocation  not 
too  narrowly  restricted  by  intensive  specialization  in  one 
sector  of  the  field  to  the  exclusion  of  others. 

Where  a  high  degree  of  specialization  in  any  of  the 
engineering  features  of  transportation  is  attempted,  this 
should  be  relegated  to  the  realm  of  graduate  study,  with 
perhaps  some  preparation  therefor  in  the  final  under¬ 
graduate  year.  In  general,  such  preparation  should  in¬ 
clude  a  considerable  modicum  of  economic  and  business 
matters  relating  to  the  industry,  not  primarily  of  a  voca¬ 
tional  character,  but  to  afford  a  broader  perspective  of 
transportation  than  can  be  acquired  by  considering  the 
physical  apparatus  alone. 

It  is  here  that  cooperation  between  engineering  and 
economics  departments  once  more  appears  not  only  desir¬ 
able  but  essential.  Whether  transportation  be  approached 
from  the  cultural  or  the  professional  side,  whether  stress 
be  laid  upon  economic  and  business  principles  or  upon 
physical  and  engineering  matters,  the  desired  end  of  im¬ 
parting  a  broad  outlook  upon  the  industry,  from  which 
intensive  study  of  one  or  more  particular  features  may  be 
profitably  undertaken,  can  only  be  satisfactorily  achieved, 
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in  the  vast  majority  of  cases,  when  physical  and  economic 
factors  are  both  accorded  their  due  weight  and  attention. 
This  does  not  necessarily  mean  that  actual  unity  of  or¬ 
ganization  for  administrative  purposes  must  exist,  al¬ 
though  in  some  cases  this  may  be  desirable,  especially  as 
the  subject  of  transportation  obtains  wider  recognition  in 
universities.  Nevertheless,  a  full  degree  of  cooperation 
must  be  established. 

It  has  been  shown  that  although  industrial  traffic  man¬ 
agement  is  one  of  the  few  transportation  subjects  in  which 
some  degree  of  vocational  competence  may  be  given  out¬ 
side  the  regular  routine  of  the  business,  yet  the  chief  func¬ 
tion  of  the  university  is  not  the  imparting  of  detailed 
technique  in  specialized  fields  of  business.  In  any  case, 
this  is  a  field  which  seems  to  be  well  cared  for  at  present 
by  other  organizations,  so  that  this  is  a  phase  of  trans¬ 
portation  which  may  possibly  be  relegated  by  the  univer¬ 
sities  to  the  vocational  training  schools.  The  universities 
may,  to  better  advantage  for  all  concerned,  concentrate 
their  activities  in  other  directions. 

As  to  training  men  directly  for  wrork  in  definite 
branches  of  transportation,  there  seems,  at  present,  to  be 
a  decidedly  limited  opportunity.  Such  definite  profes¬ 
sional  training  as  is  contemplated  should  be  graduate  in 
character.  For  technical  engineering  personnel,  railways 
and  highways  must  in  the  main  turn  to  the  engineering 
schools.  Similarly,  the  men  needed  for  the  higher  engi¬ 
neering  features  of  marine  engineering  and  of  aeronautics 
must,  in  increasing  number,  be  recruited  from  the  tech¬ 
nical  schools.  On  the  business  and  operating  sides  but 
little  demand  exists  in  the  transportation  industry  for 
such  students  as  have  specialized  in  any  of  the  phases  of 
transport.  The  most  satisfactory  preparation  for  these 
fields  would  seem  to  be  general  in  nature,  giving  to  the 
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student  a  comprehensive  outlook  upon  the  entire  business, 
and  upon  the  organization,  problems,  and  methods. of  the 
various  departments  of  transportation  in  which  he  is  most 
interested.  Any  further  graduate  specialization  as  a 
preparation  for  practice  must  await  the  growing  recogni¬ 
tion  by  the  carriers  of  their  real  needs,  an  awakening 
which  is  perhaps  not  so  remote  as  at  first  sight  appears. 

In  the  light  of  the  many  factors  involved,  which  have 
been  discussed  in  the  foregoing  pages,  the  following  sug¬ 
gestions  are  offered  as  to  wherein  the  universities  may 
contribute  most  effectively  under  existing  conditions,  at 
the  same  time  having  some  regard  for  future  possibilities. 

First:  in  the  economics  departments,  the  elementary 
course  in  transportation  should  be  remodeled  to  include 
all  the  main  agencies  of  transport;  more  stress  should 
be  laid  upon  fundamental  economic  principles  and  less 
upon  detailed  historical  recital  of  past  developments. 
Second :  in  the  engineering  schools  courses  in  railway  and 
highway  engineering  are  extremely  desirable  for  all 
students  of  civil  engineering.  These  should  not  be  too 
detailed  in  nature  and  should  not  purport  to  produce 
specialists  in  either  of  these  fields.  Optional  courses  in 
the  mechanical  and  electrical  features  of  transportation 
may  be  offered  to  undergraduate  mechanical  and  elec¬ 
trical  students,  but  these  are  not  essential  factors  in  the 
general  undergraduate  training  of  mechanical  and  elec¬ 
trical  engineers. 

Third :  for  those  who  desire  to  pursue  graduate  studies  in 
any  field  of  transportation,  a  course  treating  of  the 
major  features  of  the  physical  apparatus  of  transport 
and  its  employment  should  be  offered.  Although  given 
primarily  from  the  engineering  standpoint,  the  course 
should  also  include  such  economic,  administrative,  and 
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business  features  as  seem  essential  to  a  sound  grasp  of 
the  subject.1 

Fourth:  courses  and  curricula  in  both  economics  and  engi¬ 
neering  departments  should  be  so  coordinated  and  ar¬ 
ranged  that  students  of  either  department,  assuming 
an  adequate  preparation,  may  with  advantage  pursue 
their  studies  in  transportation  as  if  actual  unity  of 
administration  were  to  exist.  Rigid  departmental  bar¬ 
riers  must  be  broken  down,  if  the  maximum  utility  is 
to  be  achieved. 

Fifth:  intensive  specialization  in  any  phase  of  transporta¬ 
tion  should  be  predicated  on  a  minimum  preparation  of 
(1)  the  elementary  economics  course  in  the  general 
field,  (2)  the  course  treating  of  the  physical  machine, 
organization,  and  administration,  and,  in  the  case  of 
specialization  in  the  economic  or  business  phases,  (3) 
a  course  dealing  intensively  with  sources,  consist,  and 
currents  of  traffic. 

Sixth :  the  various  universities  should  cooperate  with  each 
other  to  determine  which  phases  of  transport,  both  eco¬ 
nomic  and  engineering,  may  with  greatest  utility  in 
general  be  made  the  subjects  of  specialization  at  indi¬ 
vidual  institutions.  Regard  should  be  had  to  the  im- 

1  While  it  has  been  very  strongly  emphasized  that  intensive 
specialization  in  such  a  subject  as  transportation  should  be  rele¬ 
gated  to  the.  realm  of  postgraduate  studies,  it  must  be  recognized 
that  there  is  a  debatable  zone  between  those  university  years 
which  are  unmistakably  preparatory  in  nature  and  those  which 
may  just  as  definitely  be  assigned  to  graduate  specialization.  The 
lower  limit  of  such  a  zone  will  vary  with  the  student  and  with  the 
institution,  but  may  generally  be  found  in  the  senior  or  graduat¬ 
ing  year.  The  suggestions  made  in  the  text  concerning  graduate 
specialization  may  then  be  held  to  apply  to  such  undergraduates 
as  manifest  the  necessary  ability  and  preparation  to  undertake 
such  specialization. 


120 


TRANSPORTATION 


portance  of  the  subjects,  the  geographical  location  of 
the  university,  the  facilities  which  may  be-  available 
and  the  extent  to  which  special  phases  are  already 
cared  for. 

Seventh:  subjects  which  should  be  accorded  more  atten¬ 
tion  by  one  or  more  institutions  are  regulation  of  all 
transportation  agencies,  statistical  analysis,  urban  pas¬ 
senger  transport,  terminal  organization,  integration 
and  coordination  of  facilities,  economic  phases  of  high¬ 
way  transport,  and  the  science  of  highway  traffic  regu¬ 
lation. 

Eighth:  the  university  can  contribute  most  by  fostering 
scientific  research  in  the  different  fields  of  transporta¬ 
tion,  especially  on  the  economic  side  but  also  in  physi¬ 
cal  matters,  and  by  the  adequate  preparation  of  such 
students  as  may  have  the  desire  and  ability  to  pursue 
such  investigations  with  advantage. 

Ninth:  attempts  to  provide  professional  training  for  the 
business  and  operating  aspects  of  transport  should 
proceed  slowly  and  cautiously.  Although  it  is  felt  that, 
as  in  the  case  of  other  industries,  if  it  were  desired, 
much  of  value  could  be  given  by  the  university  to  those 
intending  to  enter  the  transportation  field,  yet  condi¬ 
tions  surrounding  the  industry  are  such  as  to  offset  in 
large  part  any  advantages  which  professional  training 
might  give,  especially  in  the  railway  business.  Even  in 
more  purely  engineering  matters  there  is  a  general 
conviction  that  the  best  preparation  is  a  broad  sci¬ 
entific  and  technical  education.  However,  engineers  who 
are  interested  in  specific  technical  fields,  such  as  the 
advanced  features  of  marine  engineering,  automotive 
engineering,  electric  traction,  aeronautical  engineering, 
and  highway  engineering,  may  pursue  to  advantage 
graduate  studies  in  these  subjects.  On  the  economic 
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side  the  professional  field  which  seems  to  offer  the  great¬ 
est  opportunities  for  university  training  is  that  of  ac¬ 
counting  and  statistics;  but  the  student  must  have  an 
adequate  background. 

Tenth:  both  universities  and  the  industry  must  preserve 
an  open  mind  on  the  subject  and  must  be  ready  to  co¬ 
operate,  to  their  mutual  advantage  and  to  that  of  the 
public  in  general.  Such  cooperative  courses  between 
college  and  industry  as  already  exist  may  be  extended 
to  cover  other  than  engineering  phases,  provided  the 
duration  of  these  courses  is  sufficient  to  provide  a  broad 
scientific  education,  in  addition  to  the  specialization 
entailed,  and  provided  the  periods  of  alternation  be¬ 
tween  industry  and  college  are  not  so  short  as  to  cause 
too  great  dissipation  of  energy.  If  these  provisions  be 
not  kept  in  view,  the  university  can  hardly  accomplish 
its  purpose.  The  universities  should  be  ready  to  offer 
these  courses  when  the  industry  shows  in  no  uncertain 
manner  that  students  trained  by  such  a  system  would 
be  welcomed  by  it  and  would  have  the  opportunity  of 
demonstrating  their  abilities  within  a  reasonable  period. 
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THE  body  of  the  text  represents  the  general  impres¬ 
sions  gained  during  the  entire  course  of  the  Survey, 
specific  matters  having  been  referred  to  only  in  so  far  as 
they  were  deemed  conducive  to  a  clear  understanding  of 
the  analysis  and  conclusions  presented.  The  attempt  has 
been  to  avoid  detail  wherever  possible.  The  general  nature 
of  the  investigation  makes  it  impossible  in  most  cases  to 
tie  down  by  specific  reference  the  various  facts  and  de¬ 
ductions.  For  the  benefit  of  those  who  are  interested  in 
this  or  related  subjects,  however,  it  is  thought  that  some 
further  description  of  certain  phases  of  instruction  and 
investigation  in  transportation  may  be  of  interest. 
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OTHER  INVESTIGATIONS  OF  TRANSPORTATION 

EDUCATION 

IN  addition  to  the  Yale  Survey  of  Transportation  Edu¬ 
cation  there  are  being  conducted  several  other  in¬ 
vestigations  concerned  with  some  phase  or  other  of  edu¬ 
cation  in  this  field. 

(a)  Mr.  E.  F.  McPike  of  the  Illinois  Central  Railroad 
Company  is  engaged  upon  a  survey  of  the  educational  ac¬ 
tivities  being  carried  on  by  the  railway  companies  for 
their  employees,  not  only  in  the  United  States  and 
Canada,  but  also  in  other  countries.  The  primary  pur¬ 
pose  of  this  survey  is  to  ascertain  in  some  detail  the  exact 
character  of  educational  work  in  the  broadest  sense,  in¬ 
cluding  training  conducted  by  a  number  of  representa¬ 
tive  railroads,  particularly  in  the  United  States  and 
Canada,  for  the  benefit  of  their  employees.  Interest  is 
centered  largely  upon  the  following  activities : 

Foremanship  training 
Apprenticeship  systems 
Cooperative  education 
Correspondence  courses 
Evening  classes 
Libraries 
Reading  rooms 
Lectures 

Moving  pictures  of  mechanical  apparatus,  etc. 

The  results  of  this  investigation  should  prove  useful  and 
illuminating,  particularly  as  it  treats  of  a  phase  of  trans¬ 
portation  education  which  was  not  intensively  investi¬ 
gated  in  the  Yale  Survey. 
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(b)  Dr.  Walton  C.  John,  assistant  specialist  on  higher 
education  of  the  United  States  Department  of  the  In¬ 
terior,  has  made  a  catalogue  investigation  of  the  courses 
of  study  in  the  universities  and  technical  schools  of  the 
United  States  having  any  bearing,  even  remote,  upon 
the  various  branches  of  transportation.  Such  an  investi¬ 
gation  undoubtedly  throws  some  light  upon  the  problem 
of  education  in  this  field,  but  is,  of  course,  subject  to  the 
limitation  that  the  catalogue  description  of  courses  is 
often  misleading.  The  inadequacy  of  catalogue  study 
should  be  borne  in  mind  by  those  who  contemplate  mak¬ 
ing  specific  or  general  investigation  of  university  educa¬ 
tion. 

(c)  Committee  on  Cooperative  Relations  with  Univer¬ 
sities  of  the  American  Railway  Engineering  Association. 

This  Committee,  composed  of  railway  officials,  of  mem¬ 
bers  of  university  engineering  faculties,  and  of  repre¬ 
sentatives  of  railway  journals,  has  been  interested  during 
the  past  two  or  three  years  in  the  general  problem  which 
its  title  suggests. 

The  activities  of  the  Committee  are  stated  to  revolve 
around  the  following: 

1.  The  development  of  a  greater  interest  upon  the  part  of 
railroad  officers  in  assisting  the  universities  to  develop 
the  best  possible  methods  for  the  technical  courses. 

2.  A  better  means  of  bringing  to  the  universities  the  results 
of  the  Committee’s  deliberations,  where  such  can  be  made 
of  value  to  them. 

3.  A  better  means  of  bringing  to  the  attention  of  the  rail¬ 
roads  the  benefits  of  a  technical  education,  thereby  ac¬ 
quainting  them  with  the  qualifications  of  graduates  of 
these  courses  for  initial  service  in  subordinate  positions, 
and  at  the  same  time  providing  material  from  which  men 
may  be  drawn  for  higher  positions  as  they  demonstrate 
their  fitness. 
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4.  A  means  of  stimulating  a  greater  interest  in  the  science 
of  transportation  among  engineering  students  who  may 
be  inclined  toward  this  branch  of  industry. 

5.  A  means  whereby  the  facilities  of  the  universities  may  be 
made  more  directly  available  for  the  research  work  of  the 
Association  by  cooperative  effort  between  their  labora¬ 
tories  and  the  committees  of  the  Association. 

6.  A  means  whereby  the  universities  may  be  better  enabled 
to  educate  the  students  and  the  public  regarding  the  value 
of  transportation  to  the  nation  as  a  whole. 

7.  A  means  of  stimulating  a  greater  interest  among  univer¬ 
sity  officials  in  the  study  of  transportation  and  economics 
and  impressing  them  with  the  importance  of  experienced 
men  for  such  teaching. 

By  the  answers  to  a  detailed  questionnaire  sent  to  rail¬ 
way  officials  the  Committee  is  endeavoring  to  find  just 
■what  are  the  existing  facts  and  conditions  with  reference 
to  university  men  in  railroad  service.  Reports  may  be 
found  from  time  to  time  in  the  Annual  Reports  of  the 
American  Railway  Engineering  Association. 


APPENDIX  II 


THE  SOUTHERN  PACIFIC  COMPANY’S  STUDENT 
COURSE  IN  RAILROADING 

LTHOUGH  the  general  plan  of  this  student  course 


in  railroading  was  briefly  described  in  Chapter  III, 
the  following  more  detailed  account,  while  not  complete, 
may  serve  to  indicate  more  precisely  the  way  in  which  the 
scheme  functioned. 

As  has  already  been  noted,  the  first  two  years  covered 
the  entire  field  of  railroading  in  a  general  way.  The  time 
was  divided  as  follows: 

Student  in  Station  Service — 6  months. 

Student  in  Maintenance  of  Way  Service — 3  months. 

Student  in  Office  of  Superintendent  of  Transportation — 2 
months. 

Student  with  Master  Mechanic — 3  months. 

Student  Brakeman  and  Conductor — 4  months. 

Student  in  Accounting  Department — 3  months. 

Student  in  Tariff  Bureau — 3  months. 

Typical  of  the  work  covered  during  these  periods  are 
the  following,  taken  verbatim  from  Mr.  Ivruttschnitt’s 
booklet : 


STUDENT  IN  STATION  SERVICE 


First  Period — Six  Months. 

A. 


1.  Receiving,  trucking,  marking,  and  preparing  freight  for  load¬ 
ing  and  unloading. 

2.  Loading  and  storing  freight  in  cars;  juxtaposition  of  different 
commodities. 

3.  Station  order  loading. 
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4.  Handling  of  explosives  and  inflammables. 

5.  Transferring  of  freight. 

6.  Checking  of  errors  in  loading  and  unloading. 

7.  Different  systems  of  handling  freight. 

8.  Cost  per  ton  of  handling  freight,  and  how  affected. 

9.  Handling  and  checking  baggage. 

B. 

1.  Placing  cars  for  loading  and  unloading;  importance  of  proper 
arrangement. 

2.  Carloads  and  less  than  carload  lots,  with  special  attention  to 
loading  cars  to  maximum  capacity  and  the  assigning  of  cars 
in  commercial  switching  of  such  capacity  as  to  fit  as  nearly  as 
possible  the  shipment  offered. 

3.  Over  and  short  shipments ;  how  best  avoided. 

4.  Sealing  and  seal  records. 

5.  Routing,  particularly  of  foreign  cars. 

6.  Demurrage  charges ;  laws  governing.  State  and  Interstate 
Commerce  Commission  rules. 


C. 

1.  Accounts  and  statistics.  Make  careful  study  of  all  forms  and 
reports  and  why  used. 

2.  Classification  of  freight  and  tariffs.  Note  the  difference  be¬ 
tween  the  Western  and  the  Official  Classification.  These  classi¬ 
fications  should  be  studied  with  the  view  of  learning  not  only 
how  to  find  and  apply  rates  but  as  well  the  general  principles 
underlying  the  classification  of  commodities. 

3.  Filing  of  correspondence,  etc. 

4.  Systematic  and  convenient  filing  of  freight  and  passenger 
tariffs.  It  is  important  that  tariffs  be  so  filed  that  informa¬ 
tion  concerning  rates  may  be  quickly  and  accurately  ascer¬ 
tained,  not  only  for  your  own  convenience  but  also  for  the 
accommodation  of  customers. 

5.  Bill  of  Lading,  Shipping  Receipt,  and  Way-bill. 

6.  Car  Records. 

7.  Loss  and  damage  claims,  and  O.  S.  &  D.  reports;  causes  and 
remedies. 

8.  Per  diem  and  car  service  rules. 

9.  Mail  service. 
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10.  Handling  of  train  orders.  (A  general  knowledge  is  all  that  is 
required  at  this  time.)  Transportation  rules  201  to  223,  in¬ 
clusive,  also  250  to  256,  inclusive. 

11.  Ticket  sales,  and  cashier’s  work. 

12.  Baggage  records. 

13.  Soliciting  business  and  representing  Company. 

14.  Study  of  advertising  methods. 

Allotment  of  Time. 

To  subdivisions  A  and  B,  3  months. 

To  subdivision  C,  3  months. 

(The  work  of  this  entire  period  will  be  done  at  a  medium-sized 
station.) 

Special  Notes. 

1.  Students  must  furnish  satisfactory  indemnity  bond  during  time 
allotted  to  subdivision  C.  The  premium  on  this  bond  will  be 
paid  by  the  Company. 

2.  During  this  period,  too  much  emphasis  cannot  be  placed  on 
accuracy  of  statement  and  courtesy  ill  your  dealings  with  the 
public.  Bear  in  mind  that  you  are  a  salesman,  and  that  the 
success  of  your  Company  depends  very  largely  upon  how  you 
treat  its  customers.  The  public  is  not  so  well  informed  on  rail¬ 
roading  as  you  are,  and  apparently  foolish  questions  are  never¬ 
theless  honest.  Give  all  the  information  and  help  you  can. 

3.  Whenever  it  is  possible  to  do  so,  put  your  dealing  with  a  cus¬ 
tomer  on  a  personal  basis.  Tell  him  your  name  and  ask  his; 
then  in  your  subsequent  conversation  with  him  call  him  by 
name,  and  pronounce  the  name  correctly.  In  correspondence, 
be  sure  to  spell  name  of  customer  correctly,  with  correct  ini¬ 
tials  and  business  title,  if  he  has  one. 

4.  Time  is  the  essence  of  railroading.  Have  your  switch  lists  ready 
for  local  crews  doing  way  work.  Salaries  and  fuel  consume 
money  very  rapidly,  and  ten  or  fifteen  minutes’  delay  involves 
a  great  loss  to  the  Company. 

Reading. 

Railway  Organization  and  Working.  Dewsnup.  Pages  23-36,  63- 
75,  113-146,  433-458,  463-487. 

American  Railway  Transportation.  Johnson.  Read  the  entire 
book,  giving  special  attention  to  Chapters  9,  10,  12,  and  19. 
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Recent  pamphlets  and  publications  of  the  Committee  on  Railway 
Mail  Pay. 

Instructions  and  Information  on  U.S.  Mail  and  R.R.  Business 
Mail. 

Railroad  Traffic  and  Rates.  Johnson  and  Huebner.  Vol.  I,  Chap¬ 
ters  6,  7,  and  11.  Vol.  II,  Chapters  28  to  33,  inclusive;  Chap¬ 
ters  44  to  46,  inclusive. 

Railway  Station  Service.  Burt. 

Freight  Terminals  and  Trains.  Droege.  Chapters  2  and  9. 

Economics  of  Railway  Operation.  Byers.  Pages  194-209  and  513- 
536. 

Car  Service  Rules  and  Per  Diem  Rules  of  the  American  Railway 
Association. 

Accounting  Department  Instructions  to  Station  Agents.  (Refer¬ 
ence  only.) 

M.C.B.  Rules  for  Loading  Materials. 

Rules  Governing  Safe  Transportation  of  Explosives  and  In¬ 
flammables. 

Rules  and  Regulations  of  the  Baggage  Department. 

Transportation  Rules  201-223,  250-256,  916-953,  968-976,  980. 

Items  concerning  railways  in  the  daily  press. 

Make  a  careful  study  of  Employes’  and  Public  Time  Tables, 
Official  Guide  and  Routes. 

STUDENT  BRAKEMAN  AND  CONDUCTOR 
Fifth  Period — Four  Months. 

A. 

1.  Signals  governing  train  and  engine  movements. 

2.  Protection  of  trains. 

3.  Coupling  and  uncoupling,  with  attention  to  prevention  of  per¬ 
sonal  injuries. 

4.  Switching,  with  attention  to  prevention  of  personal  injuries. 

5.  Handling  cars ;  importance  of  careful  handling. 

6.  Advantageous  placing  of  cars  in  train. 

B. 

1.  Yard,  way  freight,  through  freight,  and  passenger  train  work. 

2.  Handling  of  way-bills  on  freight  trains  and  of  tickets  on  pas¬ 
senger  trains. 
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3.  Conductor’s  records  and  reports. 

4.  Handling  of  train  orders  (to  be  studied  from  conductor  s  point 
of  view). 

5.  Action  in  case  of  accidents. 

(Student  must  pass  a  satisfactory  examination  on  Transporta¬ 
tion  Rules,  given  by  the  regularly  authorized  examiner,  before 
he  will  be  allowed  credit  for  this  period.) 

Allotment  of  Time. 

To  subdivision  A,  1  month  in  yard  work,  1  month  as  extra  brake- 
man  with  freight  crew. 

To  subdivision  B,  2  months ;  6  weeks  as  assistant  to  conductor 
with  freight  crew,  2  weeks  as  extra  brakeman  with  passenger 
crew. 

Special  Notes. 

1.  Promptness  and  certainty  in  train  movement  is  the  essence  of 
successful  operation.  Make  every  move  count.  One  of  the  prime 
requisites  for  a  successful  railroad  official  is  the  ability  to 
recognize  the  difference  between  proper  and  improper  han¬ 
dling  of  trains. 

2.  “Safety  First”  should  govern  every  act  of  a  trainman.  There 
is  no  class  of  employes  of  a  railroad  in  a  better  position  to 
promote  safety  than  trainmen.  Everything  pertaining  to  the 
operation  of  trains  should  be  made  secondary  to  the  safety  of 
life  and  property.  When  in  doubt,  take  the  safe  course. 

Reading. 

O 

Rules  and  Regulations  of  the  Transportation  Department. 

Current  Time  Table. 

Economics  of  Railroad  Construction.  Webb.  Chapters  5,  10,  11, 
and  12. 

Economics  of  Railway  Ojwration.  Byers.  Part  V,  Chapter  4. 

American  Railway  Transportation.  Johnson.  Chapters  9  and  10. 

Government  Ownership  of  Railways.  Dunn.  Pages  181-241. 

Safety  First.  Bradshaw. 

Accounting  Department  Instructions  to  Conductors. 

After  completion  of  the  two-year  general  course  the 

student  was  given  a  special  course  of  one  and  one-half 
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years’  duration  in  Operation  and  Maintenance,  in  Pas¬ 
senger  and  Freight  Traffic,  or  in  Accounting. 

COURSE  IN  OPERATION  AND  MAINTENANCE 

Student  with  Division  Engineer — 4  months. 

Student  with  Master  Mechanic — 3  months. 

Student  in  Signal  Department — 2  months. 

Student  in  Stores  Department — 2  months. 

Student  in  General  Manager’s  Office — 2  months. 

Student  wTith  Trainmaster — 5  months. 

Representative  of  the  periods  of  work  are: 

STUDENT  WITH  DIVISION  ENGINEER 
First  Period — Four  Months. 

1.  Basis  for  distribution  of  charges  as  between  betterments  and 
additions,  and  operating  expenses. 

2.  Preparation  of  estimates;  (a)  for  work  not  included  in  the 
annual  budget,  (b)  for  work  to  be  included  in  the  annual 
budget. 

3.  Organization  Maintenance  of  Way  Forces. 

Special  Note. 

During  this  period  the  student  should  endeavor  to  get  informa¬ 
tion  from  original  sources.  To  do  this,  it  will  be  advisable  to 
spend  as  much  time  as  possible  on  the  road  with  the  Division 
Engineer  or  the  Assistant  Division  Engineer. 

Reading. 

Freight  Terminals  and  Trains.  Droege.  Chapters  1,  3,  5,  12,  16, 
17,  18,  19,  and  20. 

Economics  of  Railway  Operation.  Byers.  Parts  I,  II,  III,  and 
VII. 

Elements  of  Railroad  Engineering.  Raymond.  Chapters  28,  29, 
30,  31,  and  32. 

Railroad  Construction.  Webb. 

If  accessible.  Proceedings  and  Manual  of  Recommended  Prac¬ 
tice,  American  Railway  Engineering  and  Maintenance  of  Way 
Association.  (Reference  only.) 
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STUDENT  WITH  TRAINMASTER 
Sixth  Period — Five  Months. 

A.  With  Yardmaster. 

1.  Make-up  of  yard;  purposes  and  uses  of  several  groups  of 
tracks. 

2.  Switching. 

3.  Weighing. 

4.  Make-up  of  trains:  first,  as  to  safety;  second,  as  to  destina¬ 
tion;  third,  as  to  contents. 

5.  Necessity  for  care  in  handling  cars. 

6.  Causes  of  unnecessary  switching,  and  how  avoided. 

7.  Loading  of  engines  to  full  tonnage  rating. 

8.  Special  attention  to  methods  of  clearing  blockades. 

9.  Yardmaster’s  records. 

10.  Yard  expenses  per  freight  car  handled;  how  affected. 

B.  With  Dispatcher. 

1.  Systems  of  dispatching:  Double  order,  “31”  order,  “19” 
order,  and  staff  system,  and  relative  merits  of  each. 

2.  Different  forms  of  train  orders  and  their  uses. 

3.  Handling  trains,  importance  of  economy  of  time  in  making 
meets. 

4.  Importance  of  familiarity  with  length  of  sidings,  grades,  etc. 

5.  Knowledge  of  capacity  of  engines.  Effect  of  train  resistance. 

6.  Chief  causes  of  delays,  and  various  methods  of  overcoming 
same. 

7.  Work  on  time-table  charts. 

8.  Balancing  of  traffic. 

9.  Dispatcher’s  records  and  reports. 

10.  Time-keeper’s  duties. 

C.  With  Trainmaster. 

1.  Expedition  of  car  movements,  and  distribution. 

2.  Handling  of  fast  and  slow  freight,  with  reference  to  neces¬ 
sity  and  competition. 

3.  Full  loading  of  cars  and  engines. 

4.  Education  of  station  agents  in  the  matter  of  full  loading  of 
cars,  prevention  of  delays,  maintenance  of  neat  yards  and  sta¬ 
tions. 
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5.  Cutting  down  over-time;  how  best  accomplished. 

6.  Balancing  of  way-work  between  crews. 

7.  Investigation  of  delays. 

8.  Enforcing  operating  rules. 

9.  Efficiency  tests. 

10.  Clearing  wrecks. 

11.  Carrying  out  of  the  Division’s  policy. 

12.  Disciplining  of  employes. 

Allotment  of  Tune. 

To  subdivision  A,  1  month. 

To  subdivision  B,  1  month. 

To  subdivision  C,  3  months. 

Special  Notes. 

1.  Keep  posted  as  to  actions  taken  by  officials  in  cases  of  emer¬ 
gency,  accidents,  and  the  like.  There  is  nothing  more  impor¬ 
tant  than  quick  and  considerate  action  in  cases  of  emergency; 
the  proper  care  of  passengers  in  accidents.  The  public  will 
not  be  charitable  towards  your  shortcomings,  and  it  will  many 
times  occur  that  upon  a  single  act  of  yours,  at  the  time  of  an 
accident,  the  entire  management  of  the  road  will  be  praised  or 
condemned.  Earn  and  keep  the  good  will  of  the  public  by  giv¬ 
ing  every  assistance  you  can  consistently. 

2.  Special  attention  should  be  given  at  all  times  to  the  diplomatic 
handling  of  men.  Men  will  have  all  sorts  of  grievances,  real 
and  imaginary,  and  it  makes  no  difference  how  thorough  a 
knowledge  you  may  have  of  a  subject,  unless  you  are  able  to 
maintain  pleasant  relations  with  the  men  under  you  and  still 
be  absolutely  fair  and  impartial,  you  are  a  failure. 

3.  After  the  completion  of  this  period  the  student  will  be  placed 
wherever  it  may  appear  necessary,  in  the  judgment  of  the 
management,  to  give  him  further  instruction  in  order  to  pre¬ 
pare  him  for  promotion  to  a  permanent  position. 

Reading. 

Rules  and  Regulations  of  the  Transportation  Department. 

All  wage  schedules  and  agreements  between  Company  and  em¬ 
ployes. 

Freight  Terminals  and  Trains.  Droege.  Chapters  6,  7,  10,  13, 
14,  22,  23,  24,  25,  and  26. 
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Economics  of  Railway  Operation.  Byers.  All  portions  not  previ¬ 
ously  assigned. 

Elements  of  Railroad  Engineering.  Raymond.  All  portions  rela¬ 
tive  to  economics  of  railroad  operation  not  previously  as¬ 
signed. 

Economics  of  Railroad  Construction.  Webb.  All  portions  relative 
to  economics  of  railroad  operation  not  previously  assigned. 
Railway  Organization  and  Working.  Dewsnup.  All  portions  not 
previously  assigned. 

American  Railway  Transportation.  Johnson.  Review  entire  book. 
Letters  from  an  Old  Railway  Official  to  His  Son.  First  and  Sec¬ 
ond  Series.  Eline. 

How  to  be  a  First  Class  Trainmaster.  (Pamphlet.)  Ry.  Age 
Gazette. 

COURSE  IN  PASSENGER  AND  FREIGHT  TRAFFIC 

Passing  Report  Clerk  at  Gateway  Junction  Point — 3  months. 
Student  in  Passenger  Ticket  Office — 5  months. 

Student  Solicitor  in  Large  City- — 4  months. 

Student  Freight  and  Passenger  Agent — 6  months. 

Examples  of  the  type  of  work  are: 


STUDENT  IN  PASSENGER  TICKET  OFFICE 
Second  Period — Five  Months. 

A. 

1.  Information  Bureau. 

B. 

1.  Ticket  salesman,-  local. 

2.  Ticket  salesman,  interline. 

Allotment  of  Time. 

To  subdivision  A,  2  months. 

To  subdivision  B,  3  months. 

Special  Notes. 

1.  Neatness  and  courtesy  go  hand-in-hand  with  alertness  and  effi¬ 
ciency.  There  is  no  business  in  which  they  are  of  such  para- 
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mount  importance  as  in  the  passenger  business  of  a  railroad. 
The  man  who  is  engaged  in  this  work  is  paid  to  be  pleasant; 
it  is  as  much  a  part  of  his  duty  as  to  make  out  a  ticket  cor¬ 
rectly.  A  man  is  likely  to  work,  think,  and  act  as  he  dresses. 

2.  In  every  case  where  it  is  possible,  the  making  of  an  inquiry 
or  the  purchase  of  a  ticket  should  be  made  a  personal  trans¬ 
action.  Make  the  patron  feel  that  he  is  dealing  with  a  man, 
on  a  man-to-man  basis,  and  not  with  an  impersonal  corpora¬ 
tion. 

3.  Information  is  frequently  asked  for  over  the  telephone.  It  is 
over  the  telephone  that  one’s  voice  is  most  likely  to  show  im¬ 
patience  and  irritation,  and  the  temptation  is  strong  to  give 
curt  answers.  Thoughtless  and  cantankerous  answers  over  the 
telephone  have  cost  the  railroad  many  a  friend.  “A  soft  answer 
turneth  away  wrath.”  Too  great  pains  cannot  be  taken  to 
speak  pleasantly  and  courteously,  when  talking  over  the  tele¬ 
phone. 

Reading. 

Railroad  Traffic  and  Rates.  Johnson  and  Huebner.  Vol.  II.  (Read 
entire  volume  very  carefully,  re-reading  such  portions  as  are 
applicable  as  work  of  period  progresses.) 

The  Truth  about  the  Railroads.  Elliott. 

Government  Ownership  of  Railways.  Dunn. 


STUDENT  DISTRICT  FREIGHT  AND  PASSENGER 

AGENT 

Fourth  Period — Six  Months. 

A. 

General  office  work  and  records. 

Special  attention  should  be  given  to  the  handling  of  correspond¬ 
ence.  The  writing  of  letters  should  receive  diligent  study.  Di¬ 
rectness,  brevity,  courtesy,  and  clearness  are  the  essentials  of 
good  letter  writing. 

B. 

Traveling  Freight  and  Passenger  Agent. 

The  work  of  this  subdivision  should  be  done  under  the  direction 
of  the  District  Freight  and  Passenger  Agent,  and  should  be 
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of  such  a  character  as  usually  devolves  upon  a  Traveling 
Freight  and  Passenger  Agent. 

Allotment  of  Time. 

To  subdivision  A,  2  months. 

To  subdivision  B,  4  months. 

Reading. 

Railroad  Freight  Rates.  McPherson. 

American  Railway  Transportation.  Johnson.  Chapters  10,  19, 
and  20. 

Elements  of  Transportation.  Johnson. 

COURSE  IN  ACCOUNTING 

Student  with  Auditor  of  Freight  Accounts — 3  months. 

Student  with  Auditor  of  Passenger  Accounts — 3  months. 

Student  in  Division  Accounting  Bureau  at  Division  Headquar¬ 
ters — 6  months. 

Student  with  Auditor  of  Disbursements — 3  months. 

Student  with  Auditor  of  Equipment  Service  Accounts,  Miscel¬ 
laneous  Accounts,  etc. — 3  months. 

Examples  of  the  type  of  work  are : 

STUDENT  IN  DIVISION  ACCOUNTING  BUREAU  AT 
DIVISION  HEADQUARTERS 

Third  Period — Six  Months. 

A. 

1.  Classification  of  Accounts  as  prescribed  by  the  Interstate 
Commerce  Commission. 

2.  Accounting  Department  Circular  No.  25. 

3.  Labor  and  materials  distributions. 

4.  Preparation  of  department  invoices,  department  bills,  bills 
collectible,  and  vouchers. 

5.  Abstract  of  debits  and  credits  to  operating  expenses,  including 
preparation  of  Form  4904,  Division  Report  to  Accounting  De¬ 
partment  of  Operating  Expenses. 

6.  Register  of  debits  and  credits  to  Operating  Expenses  and 
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other  accounts,  including  preparation  of  Monthly  Account 
Current  and  statements  to  accompany  same. 

B. 

Review  of  subdivision  A  with  particular  reference  to  Motive 
Power  Department  accounts. 

Allotment  of  Time. 

To  subdivision  A,  5  months.  (The  student  will  be  transferred  to 
another  division  at  the  end  of  his  second  and  fourth  month.) 

To  subdivision  B,  1  month,  at  general  shops. 

Special  Note. 

The  Division  Accounting  Bureau  represents,  so  far  as  such  ac¬ 
counts  are  concerned  as  originate  under  the  jurisdiction  of  the 
division  superintendent,  the  Accounting  Department  in  minia¬ 
ture.  It  is  an  effort  to  decentralize  accounting  to  the  end  that 
the  superintendent  may  have  immediate  access  to  all  figures 
affecting  the  operation  of  his  division.  The  work  is  still  ex¬ 
perimental,  and  for  this  reason  the  student  is  urged  to  give 
it  special  attention. 

Reading. 

Interstate  Commerce  Commission  Classification  of  Accounts. 

A  Treatise  on  the  Law  of  Carriers.  Moore. 

STUDENT  WITH  AUDITOR  OF  EQUIPMENT  SERVICE 
ACCOUNTS,  MISCELLANEOUS  ACCOUNTS,  ETC. 

Fifth  Period — Three  Months. 

A. 

Auditor  Equipment  Service  Accounts: 

1.  Locomotive  and  Car  Mileage  Bureau. 

2.  Tonnage  Bureau. 

3.  Statistical  Bureau. 

4.  Per  Diem  Bureau. 

B. 

Miscellaneous  Accounts: 

1.  General  Accounts. 

2.  Station  Accounts. 

3.  Bills  collectible. 
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4.  Dining  car  and  hotel  accounts. 

5.  Other  accounts. 

Allotment  of  Time. 

To  subdivision  A,  6  weeks. 

To  subdivision  B,  6  weeks. 

Special  Note. 

After  the  completion  of  this  period  the  student  will  be  placed 
wherever  it  may  appear  necessary,  in  the  judgment  of  the 
management,  to  give  him  further  instruction  in  order  to  pre¬ 
pare  him  for  promotion  to  a  permanent  position. 

Reading. 

A  general  review  of  the  reading. 

The  following  general  instructions  to  students  and 
officers  may  also  be  of  interest: 

GENERAL  INFORMATION 
Instructions  to  Students. 

1.  The  work  of  the  several  periods  must  be  pursued  in  the 
order  outlined,  unless  special  permission  has  been  obtained  to 
deviate  therefrom. 

2.  Students  will  provide  themselves  with  books  referred  to  un¬ 
der  the  head  “Reading”  for  each  period  as  rapidly  as  needed, 
and  will  be  examined  thereon  at  the  conclusion  of  each  period 
by  the  officer  in  charge  of  students.  (For  purposes  of  review, 
the  reading  is  here  and  there  repeated.) 

3.  Each  student  must  be  a  regular  subscriber  to  at  least  one 
railroad  publication  of  recognized  merit,  and  certify  to  such 
fact  in  his  first  monthly  report. 

4.  Students  will  report  in  writing  on  the  first  day  of  each  month 
to  the  officer  in  charge  of  students. 

This  report  must  be  a  full  and  comprehensive  review  and  criti¬ 
cism  of  work  and  reading  done  during  the  preceding  month. 
Students  should  not  hesitate  to  criticize  adversely,  commend,  or 
suggest  improvements.  It  should  be  remembered,  however,  that 
destructive  criticism  without  the  recommendation  of  something 
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better,  is  nothing  more  than  fault-finding,  and,  as  such,  ac¬ 
crues  not  to  the  benefit  of  the  writer. 

5.  All  correspondence  should  be  addressed  to  the  officer  in  charge 
of  students. 

6.  Students  will  give  notice  to  the  officer  in  charge  of  students 
and  to  the  head  of  the  department  in  which  employed,  one 
month  before  the  completion  of  any  period,  of  the  date  such 
period  will  be  completed. 

7.  Students  will  be  graded  on  the  basis  of  their  monthly  reports 
and  reports  of  them  given  by  their  superior  officers.  In  pass¬ 
ing  on  reports,  grammar,  phrasing,  and  general  literary  struc¬ 
ture  will  be  taken  into  consideration. 

8.  Students  will  be  subject  at  all  times  to  the  rules  governing 
the  particular  work  at  which  they  are  employed,  and  shall  re¬ 
port  to  and  be  subject  to  the  discipline  of  the  officer  in  charge 
of  any  given  department  in  the  same  manner  as  other  em¬ 
ployes  connected  therewith. 

9.  Students  shall  be  on  duty  during  the  entire  working  time  of 
the  month.  All  reading  must  be  done  outside  of  working  hours. 

10.  Whenever  lectures  are  being  given  by  the  official  examiner  of 
employes  in  train  service,  all  students  in  the  locality  where 
such  lectures  are  in  progress  must  be  in  attendance,  reporting 
such  fact  to  the  officer  in  charge  of  students. 

Instructions  to  Officers. 

1.  Officers  under  whom  students  are  assigned  for  service  will  see 
to  it  that  students  are  given  opportunity  to  pursue  the  work 
substantially  in  the  manner  and  order  indicated,  unless  special 
permission  has  been  secured  by  a  student  to  do  otherwise. 

2.  It  should  be  borne  in  mind  that  students  are  carefully  selected 
men  and  capable  of  engaging  actively  in  the  work  and  as¬ 
suming  responsibility  for  the  accomplishment  of  some  portion 
of  it.  Nothing  strengthens  a  man  like  responsibility. 

3.  All  rules  governing  employes  engaged  in  work  of  the  same 
kind  must  be  enforced  as  to  students.  Any  infraction  of  the 
regulations  in  which  the  discipline  would  result  in  the  dis¬ 
missal  of  the  party  involved  must  be  similarly  dealt  with  in 
case  of  a  student. 

4.  In  the  event  of  the  dismissal  of  a  student  from  the  service, 
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the  proper  ranking  officer  will  notify  the  officer  in  charge  of 
students,  giving  date  of  dismissal  and  reasons  therefor. 

5.  Officers  having  proper  authority  will  issue  to  students  as¬ 
signed  under  them  quarterly  passes  good  on  their  respective 
divisions,  whenever  the  duties  of  the  student  are  such  as  re¬ 
quire  such  transportation.  A  rather  liberal  policy  will  be  fol¬ 
lowed  with  respect  to  the  issuance  of  trip  passes,  as  students 
are  expected  to  make  traveling  over  the  Company’s  lines  a  part 
of  their  education. 

6.  Upon  the  comjiletion  of  a  period  by  a  student,  the  head  of  the 
department,  or  the  superintendent  of  the  division,  under  whom 
the  period  was  taken,  will  render  to  the  officer  in  charge  of 
students  a  confidential  report,  giving  his  personal  estimate  of 
the  student  and  his  opinion  as  to  whether  or  not  he  could  de¬ 
velop  into  an  efficient  railroad  official.  This  estimate  should  be 
based  on  personal  observation  and  examination  of  the  student 
at  the  conclusion  of  the  period;  when  this  is  not  possible,  upon 
reports  from  subordinate  officers. 

7.  Officers  will  grade  students  in  accordance  with  the  scheme  indi¬ 
cated  under  head  of  “System  of  Grading  Students,”  transmit¬ 
ting  such  grade  with  report  required  under  paragraph  6. 

8.  Officers  must  consider  students,  while  under  their  jurisdiction, 
in  all  respects  a  part  of  their  own  staff  of  employes  and  will 
be  held  responsible  for  the  proper  carrying  out  of  the  provi¬ 
sions  of  this  course. 
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TYPICAL  ORGANIZATIONS  CONCERNED  WITH 
SOURCES  OF  TRANSPORTATION  KNOWLEDGE 

THROUGHOUT  the  text  reference  has  been  made  to 
the  nature  of  the  work  carried  on  by  various  public 
and  private  bodies  in  the  field  of  transportation.  To  il¬ 
luminate  and  make  more  definite  the  general  discussion 
and  to  provide  for  those  who  are  interested  in  the  study 
of  transportation  an  indication  of  some  of  the  sources 
from  which  information  may  be  obtained,  it  may  prove 
useful  to  indicate  the  functions,  main  interest,  and  pub¬ 
lications,  if  any,  of  a  few  of  the  bodies  which  were  visited 
during  the  course  of  the  survey.  It  is  not  intended  to 
make  the  following  in  any  way  encyclopedic  in  charac¬ 
ter,  but  only  in  such  detail  as  will  be  conducive  to  an 
understanding  of  the  place  of  the  various  bodies  in  the 
field  of  transportation.  Organizations  whose  activities 
have  been  described  in  sufficient  detail  in  the  text,  such  as 
the  Bureau  of  Public  Roads,  the  General  Motors  Re¬ 
search  Corporation,  the  National  Advisory  Committee  for 
Aeronautics,  and  the  Bureau  of  Standards,  are  not  here 
given  any  further  mention. 

American  Railway  Association. 

The  American  Railway  Association  is  an  outgrowth 
of  the  meetings  of  general  managers  and  ranking  operat¬ 
ing  officials  known  as  Time  Table  Conventions,  the  first 
of  which  was  held  on  October  1,  1872,  at  Louisville.  The 
name  of  the  meetings  was  changed  to  The  General  Time 
Convention  on  October  13,  1875,  by  which  name  it  was 
known  until  October,  1891,  when  the  title  of  American 
Railway  Association  was  adopted. 
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From  the  years  of  the  Time  Conventions  until  the  pres¬ 
ent  day,  the  scope  of  the  activities  of  the  Association  has. 
been  constantly  extended.  According  to  the  articles  of 
organization,  the  object  of  the  Association  is  by 

recommendation;  to  harmonize  and  coordinate  the  prin¬ 
ciples  and  practices  of  American  railroads  with  respect 
to  their  construction,  maintenance  and  operation.” 

The  work  of  the  Association  is  conducted  by  committees 
under  the  following  general  divisions : 

1.  Operating  Division. 

2.  Transportation  Division. 

3.  Traffic  Division. 

4.  Engineering  Division. 

5.  Mechanical  Division. 

6.  Purchases  and  Stores  Division. 

7.  Freight  Claims  Division. 

8.  Car  Service  Division. 

In  addition  there  are  three  important  committees  as  well 
as  numerous  subcommittees,  viz. : 

(a)  Committee  on  Automatic  Train  Control. 

(b)  Committee  on  Fuel  Conservation. 

(c)  Committee  on  Inspection  of  Standard  Material. 

One  of  the  most  important  phases  of  the  work  of  the 
Association  is  its  statistical  studies  and  maintenance  of 
records.  The  result  of  its  studies  and  research  in  many 
lines  should  prove  of  great  value,  not  only  to  the  railroad 
world,  but  to  anyone  interested  in  the  subject  of  trans¬ 
portation. 

The  names  of  the  various  committees  indicate  the  vari¬ 
ous  aspects  of  transportation  in  which  they  are  inter¬ 
ested.  For  example,  the  main  function  of  the  Transporta¬ 
tion  Division  is  to  study  and  report  upon  questions, 
affecting  the  efficient  use  and  interchange  of  equipment.. 
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Under  various  subcommittees  of  this  division  are  handled 
such  matters  as : 

Revision  of  Code  of  Car  Service  Rules. 

Revision  of  Code  of  Per  Diem  Rules. 

Revision  of  National  Car  Demurrage  Rules. 

Revision  of  Uniform  Code  of  Storage  Rules. 

Revision  of  Rules  for  Handling  Railroad  Business  Mail. 

Distribution  of  Equipment  to  Short  Line  Railroads. 

Mileage  Allowance  on  Privately  Owned  Freight  Cars. 

As  an  example  of  the  extensive  and  important  nature 
of  the  research  conducted  by  the  Engineering  Division  is 
the  cooperative  investigation  of  stresses  in  railroad  track 
under  the  direction  of  Professor  A.  N.  Talbot  of  the 
University  of  Illinois. 

The  Mechanical  Division  was  organized  in  1919.  It  is 
a  consolidation  of  the  former  Master  Car  Builders  Asso¬ 
ciation  and  the  American  Master  Mechanics  Association. 
The  construction,  maintenance,  and  service  of  railroad 
rolling  stock  are  the  primary  interests  of  this  division. 
The  most  important  investigation  now  under  way  is  the 
comparative  study  of  the  Westinghouse  and  the  Auto¬ 
matic  Straight  Air  Brake  at  Purdue  University,  where  is 
housed  the  Official  Air  Brake  Rack  of  the  Association. 
Funds  are  provided  by  the  railway  companies  through 
the  American  Railway  Association,  although  nominally 
the  investigation  is  a  joint  one  with  the  Interstate  Com¬ 
merce  Commission. 

The  Car  Service  Division  was  formed  originally  by 
reason  of  the  car  shortage  in  1916.  All  the  railroads  sub¬ 
scribe  to  an  agreement  respecting  the  return  of  cars  to 
home  roads  and  giving  authority  to  the  division  to  issue 
orders  respecting  the  movement  of  cars.  This  division  also 
serves  as  an  agent  in  the  handling  of  embargoes.  A  great 
wealth  of  statistical  material  relative  to  railway  rolling 
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stock,  and  its  loadings  and  movement,  is  collected  and 
published.  Reports  are  prepared  very  frequently,  some 
weekly,  some  monthly,  and  at  other  intervals,  on  such 
matters  as  the  observance  of  car  service  rules  by  the  roads, 
loadings,  empty  cars  moved,  surpluses  and  shortages,  con¬ 
dition  of  equipment,  embargoes,  home  cars  on  home  roads, 
the  situation  with  respect  to  special  types  of  equipment, 
and  kindred  subjects. 

Bureau  of  Railway  Economics. 

The  Bureau  of  Railway  Economics  at  Washington, 
D.  C.,  was  organized  in  August,  1910.  The  work  of  the 
bureau  is  divided  among  seven  main  divisions,  viz. : 

1.  Statistical  Division. 

2.  Operating  Statistics  Division. 

3.  Research  Division. 

4.  Agricultural  Division. 

5.  Library. 

6.  Tabulating  Division. 

7.  Chief  Clerk  and  Clerical  Division. 

The  Bureau  is  maintained  by  the  railway  companies  which 
are  members  of  the  American  Railway  Association.  Al¬ 
though  not  originally  intended,  the  Bureau  has  become, 
in  a  sense,  the  statistical  headquarters  of  the  railway 
companies.  Preparation  of  statistical  exhibits  for  Inter¬ 
state  Commerce  Commission  hearings  in  cases  of  a  gen¬ 
eral  nature  forms  part  of  the  regular  work  of  the  Bu¬ 
reau.  A  second  phase  of  the  statistical  work  consists  of 
the  assembling  and  distribution  of  railway  statistics.  The 
following  reports  are  prepared,  some  of  which  are  for  gen¬ 
eral  distribution,  others  intended  mainly  for  railway  offi¬ 
cials  : 
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1.  A  monthly  detailed  operating  statement  of  all  carriers. 

(About  100  items  are  treated.) 

2.  For  Class  I  roads: 

(a)  Monthly  condensed  summary  of  operating  sta¬ 
tistics  with  previous  year  for  comparison. 

(b)  Monthly  condensed  cumulative  summary  of 
operating  statistics. 

Special  statements  and  transcripts  of  operations  on  other 
railways  are  furnished  to  railway  officials  upon  request. 

Bulletins  treating  of  the  relation  of  transportation 
costs  to  the  prices  of  basic  commodities,  such  as  wheat, 
oats,  corn,  cotton,  live  stock,  lumber,  citrus  fruits,  po¬ 
tatoes,  apples,  and  flour,  have  been  prepared  for  general 
distribution. 

The  library  of  the  Bureau  in  Washington,  D.  C.,  is 
perhaps  the  most  complete  collection  of  transportation 
material  in  existence.  A  great  wealth  of  material  relating 
not  only  to  the  railways  of  the  United  States,  but  also  to 
those  of  many  foreign  countries,  has  been  assembled  and 
is  made  available  to  the  public  through  cooperative  rela¬ 
tions  with  other  libraries  throughout  the  country.  Among 
the  collection  are  some  of  the  rarest  and  most  valuable 
documents  relating  to  the  inception  of  the  steam  railway 
system.  There  are  complete  sets  of  I.C.C.  reports,  the  re¬ 
ports  of  the  Board  of  Railway  Commissioners  for  Canada, 
annual  reports  of  many  United  States  and  foreign  rail¬ 
ways  from  early  days,  annual  statistical  digests,  trans¬ 
portation  journals,  pamphlets,  bulletins,  textbooks,  etc. 

A  notable  feature  of  the  work  performed  by  the  library 
staff  is  the  furnishing  of  very  complete  bibliographies  on 
a  variety  of  transportation  subjects.  Much  time  is  spent 
upon  this  service,  which  is  offered  gratuitously. 
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Interstate  Commerce  Commission. 

BUREAU  OF  STATISTICS 

As  the  name  implies,  this  Bureau  is  primarily  concerned 
with  the  compilation  of  statistics  of  common  carriers. 
They  are  in  the  first  instance  prepared  for  the  use  of  the 
members  of  the  Commission,  but  they  are  also  available 
to  others  who  may  be  interested. 

Monthly  and  annual  operating  statements  are  prepared 
from  reports  furnished  by  the  railway  companies  accord¬ 
ing  to  the  specifications  of  the  Commission. 

A  separate  report  is  now  being  published  annually  giv¬ 
ing  a  “Preliminary  Statement  of  Capitalization  and  In¬ 
come,”  which  contains  figures  of  certain  income  and  bal¬ 
ance  sheet  items  for  Class  I  roads,  which  items  do  not 
appear  in  the  monthly  reports  of  revenues  and  expenses. 

An  annual  volume  showing  comparisons  of  operating 
averages  is  also  published.  Monthly,  quarterly,  and  an¬ 
nual  accident  reports  are  also  prepared. 

In  addition  to  the  preparation  of  the  above  reports, 
which  constitute  the  regular  routine  work  of  the  Bureau, 
special  reports  and  statements  for  the  use  of  the  Com¬ 
mission  are  issued  from  time  to  time. 

United  States  Department  of  Commerce. 

BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE 
TRANSPORTATION  DIVISION 

The  primary  function  of  the  Transportation  Division 
of  the  Bureau  of  Foreign  and  Domestic  Commerce  is  the 
preparation  and  dissemination  of  information  relating  to 
foreign  and  domestic  commerce.  It  is  only  recently  that 
the  attention  of  the  Bureau  has  been  directed  to  domestic 
commerce.  Previously  its  activities  were  confined  to  ques¬ 
tions  of  foreign  commerce. 
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Following  is  a  list  of  some  of  the  valuable  pamphlets 
and  books  which  have  been  prepared  for  general  distri¬ 
bution  : 

1.  Transportation  in  relation  to  the  Export  Trade  in 
Agricultural  Products. 

2.  Uniform  Through  Export  Bill  of  Lading. 

3.  Marketing  Canadian  Wheat. 

4.  The  Geneva  Conference  and  Ocean  Shipping. 

5.  Trading  under  the  Laws  of  Argentina. 

6.  Handbook  for  Packing  of  Foreign  Shipments. 

7.  Handbook  for  Packing  of  Domestic  Shipments. 

8.  Railways  of  Central  America  and  the  West  Indies 
(about  400  pages). 

9.  Government  Aid  to  Merchant  Shipping. 

10.  Inland  Water  Transportation  in  the  United  States. 

11.  Road  Construction  in  Peru. 

12.  The  Reorganization  of  Railways  in  Great  Bi'itain. 

United  States  Shipping  Board. 

BUREAU  OF  RESEARCH 

The  main  function  of  the  research  Bureau  in  Washing- 
ton,  D.  C.,  is  the  compilation  of  statistics  for  the  use  of 
other  departments  of  the  Shipping  Board  and  for  the 
shipping  public.  In  these  statistical  compilations,  foreign 
and  intercoastal  commerce  is  dealt  with.  No  record  is 
made  of  coastwise  traffic,  although  it  is  probable  that  in 
the  near  future  this  phase  will  also  be  taken  care  of.  The 
statistical  compilations  of  the  Bureau  are : 

1.  A  monthly  summary  of  imports  and  exports  of  the 
United  States. 

2.  Annual  report  of  imports  and  exports. 

3.  Cumulative  monthly  report  of  imports  and  exports 
from  1921  on. 

4.  Quarterly  report  of  intercoastal  traffic. 
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5.  Quarterly  report  of  passenger  traffic,  foreign,  inter¬ 
coastal,  and  contiguous. 

6.  Annual  report  of  passenger  traffic. 

7.  Annual  report  of  volume  of  water-borne  commerce  of 
the  United  States,  by  ports  of  origin  and  destination. 

Part  I — Exports. 

Part  II — Imports. 

8.  Annual  comparative  statement  of  foreign  commerce  of 
United  States  ports. 

9.  Annual  report  of  foreign  commerce  by  states. 

10.  Quarterly  report  of  employment  of  American  ships, 

(a)  privately  owned. 

(b)  government  owned. 

One  of  the  most  important  features  of  this  Bureau  is 
the  Vessels  Section.  Statistics  are  being  compiled  of  every 
vessel  of  a  thousand  gross  tons  or  over.  The  file  now  con¬ 
tains  records  of  over  sixteen  thousand  vessels ;  and,  when 
complete,  will  contain  detailed  information  concerning 
over  twenty-five  thousand  vessels.  When  the  file  is  com¬ 
plete,  shippers,  ship-owners,  or  anyone  so  desiring  may 
obtain,  upon  short  notice,  information  regarding  any  fea¬ 
ture  of  a  vessel,  such  as  age,  tonnage,  dead  weight  ton¬ 
nage,  means  of  propulsion,  ownership,  etc.  This  feature 
will  serve  as  a  check  or  official  safeguard  to  those  seeking 
information  regarding  insurance  or  any  other  feature 
connected  with  ocean  shipping. 

Another  important  phase  of  the  work  of  the  research 
Bureau  is  the  weekly  bulletin  including  information  upon 
developments  in  the  realm  of  ocean  shipping  throughout 
the  world. 

United  States  Army. 

BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS 

Section  500  of  the  Transportation  Act  of  1920  directed 
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the  Board  of  Engineers  for  Rivers  and  Harbors  to  make 
a  comprehensive  investigation  into  the  water  transporta¬ 
tion  facilities  of  the  country,  including  types  of  vessels 
suitable  for  different  classes  of  waterways,  water  termi¬ 
nals,  ports,  docks,  warehouses,  equipment,  etc.  Section  8 
of  the  Merchant  Marine  Act  required  the  United  States 
Shipping  Board  to  cooperate  with  the  War  Department 
in  this  investigation  in  phases  concerned  with  foreign  and 
coastwise  trade. 

The  results  of  the  investigations  have  been  compiled 
and  published  in  a  series  of  books  entitled  Port  Series. 
Four  volumes  of  this  series  are  now  available,  viz. : 

1.  Portland,  Maine. 

2.  Boston,  Mass. 

3.  Mobile,  Ala.,  and  Pensacola,  Fla. 

4.  Philadelphia,  Pa.,  including  Camden,  N.  J.,  Chester, 
Pa.,  and  Wilmington,  Del. 

When  completed,  the  series  will  include  the  results  of  ex¬ 
haustive  studies  of  all  the  major  ports  of  the  United 
States.  As  a  result  of  an  inquiry  into  the  different  ports 
of  the  Great  Lakes,  it  is  expected  that  a  similar  series  of 
publications  dealing  with  lake  ports  will  be  issued. 

A  routine  duty  of  this  division  is  the  compilation  of 
official  statistics  of  water-borne  commerce.  Part  2  of  the 
Annual  Report  of  the  United  States  Army  Board  of 
Engineers  for  Rivers  and  Harbors  is  the  only  publication 
giving  the  entire  water-borne  commerce,  including  domes¬ 
tic,  of  the  United  States. 

The  Dominion  Bureau  of  Statistics,  Canada. 

All  Canadian  government  statistics  are  centralized  and 
coordinated  by  this  Bureau.  Following  are  the  reports 
dealing  with  statistics  relating  to  transportation : 
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1.  Annual  Report  of  Statistics  of  Steam  Railways  of 

Canada.  .  ‘ 

2.  Annual  Report  of  Canal  Statistics. 

3.  Annual  Report  of  Statistics  of  Electric  Railways. 

4.  Annual  Rejmrt  of  Motor  Vehicle  Registrations. 

5.  Monthly  Traffic  Report  of  Railways. 

6.  Monthly  Operating  Revenues,  Expenses,  and  Statis¬ 
tics  of  Railways  with  Annual  Operating  Revenues  of 
$500,000  or  more. 

7.  Monthly  Report  of  Canal  Traffic. 

8.  Weekly  Revenue  Car  Loadings. 

9.  Annual  Report  of  the  Automobile  Industry  in  Canada. 

10.  Monthly  Report  of  Trade  in  Canada. 

11.  Monthly  Bulletin  of  Agricultural  Statistics  (Includes 
treatment  of  cost  of  road  haulage). 

12.  The  Canada  Year  Book,  which,  in  addition  to  digests 
of  current  statistics,  also  includes  an  historical  out¬ 
line  of  the  development  of  all  forms  of  transportation 
in  Canada. 

The  transportation  branch  of  the  Bureau  is  now  engaged 
upon  the  preparation  of  an  index  number  of  freight  rates 
for  some  eighty  representative  commodities  and  hauls, 
using  1913  as  a  base. 


American  Electric  Railzvay  Association. 

This  organization  is  an  association  of  companies  and 
individuals  interested  in  community  and  intercommunity 
transportation,  mainly,  as  the  title  implies,  by  means  of 
the  electric  railway.  Membership  is  of  two  kinds- — com¬ 
pany  and  individual.  About  seven  hundred  companies  are 
included,  about  one  half  of  this  number  being  railways, 
the  remainder  manufacturers.  Individual  membership 
totals  about  eight  hundred. 

The  headquarters  organization,  at  New  York,  under 
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the  direction  of  an  executive  secretary  maintains  among 
other  features  a  statistical  staff  of  five,  a  publicity  section, 
a  special  engineer,  a  library  staff  of  four,  and  a  bureau 
of  information  and  service.  This  latter  service  is  exten¬ 
sively  employed  by  members. 

The  association  publishes  a  monthly  magazine  dealing 
with  the  industry,  known  as  “AERA,”  in  which  are  many 
excellent  articles.  About  five  volumes  of  Proceedings  are 
published  each  year  and,  in  addition,  a  considerable 
amount  of  statistical  matter  is  issued. 

Investigations  concerned  more  intimately  with  various 
phases  of  the  industry  are  referred  to  committees  of  the 
parent  association  and  its  subsidiaries — the  Engineering, 
the  Claims,  the  Accountants,  and  the  Transportation  and 
Traffic  associations. 

At  present  (1925)  the  following  engineering  researches 
are  being  prosecuted : 

1.  Welding  of  rail  joints,  in  conjunction  with  the  Ameri¬ 
can  Welding  Society. 

2.  A  study  of  the  causes  of  noise  in  operation  and  the 
possibilities  of  its  elimination. 

3.  Automatic  substations. 

The  bureau  of  information  and  service  prepares  and 
issues  a  large  number  of  reports  and  abstracts,  some  of 
which  are  of  quite  a  high  order.  The  following  are  a  few 
examples : 

1.  Digests  of  state  utility  laws  and  decisions  in  valuation 
cases. 

2.  Operating  costs  of  motor  vehicles  and  trackless  trol¬ 
leys. 

3.  Traffic  and  operating  statistics  of  the  industry. 

4.  Trend  of  material  prices  and  cost  of  living  studies. 
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The  Port  of  New  York  Authority. 

The  Port  of  New  York  Authority  is  a  body  created  in 
1921  by  compact  between  the  two  states  of  New  York  and 
New  Jersey  to  effectuate  the  “Comprehensive  Plan”  for 
the  development  of  the  port  as  rapidly  as  is  economically 
practicable.  The  “Comprehensive  Plan”  referred  to  above 
is  that  set  forth  in  the  joint  report,  published  in  1920,  of 
the  New  York-New  Jersey  Port  and  Harbor  Develop¬ 
ment  Commission,  which  commission  was  created  in  1917 
by  the  concurrent  action  of  the  two  legislatures,  to  study 
the  problem  of  the  port  as  a  whole  and  to  recommend  a 
policy  to  be  pursued. 

The  1920  joint  report  is  a  valuable  work,  containing 
the  most  exhaustive  analysis  of  the  existing  freight  traffic 
conditions  of  the  port  and  the  means  of  handling  it,  as 
well  as  the  suggested  plan  for  relief. 

The  present  Port  Authority  has  six  members,  three  ap¬ 
pointed  by  each  state.  A  small,  but  excellent,  technical 
staff  is  responsible  for  the  furthering  of  the  many  studies 
necessary  in  such  an  important  work.  Surveys  of  truck¬ 
ing,  of  ferrying,  of  distribution  in  Manhattan  Island,  and 
kindred  matters  are  frequently  made,  in  the  effort  to 
ascertain  existing  conditions  and  trends. 

Although  the  Port  Authority  has  power  to  take  over  or 
construct  and  operate  properties,  it  is  felt  that  this  is 
incidental  to  the  larger  end  of  securing  for  the  metropoli¬ 
tan  district  a  well-knit  and  coordinated  freight  service, 
and,  for  the  country  as  a  whole,  an  economical  operation 
of  the  port  as  a  great  terminal  unit,  and  it  is  only  when 
existing  facilities  and  means  of  cooperation  fail  that  the 
Port  Authority  feels  it  incumbent  upon  it  to  enter  the 
commercial  field.  There  is  a  growing  tendency  for  its  func¬ 
tion  to  become  quasi- judicial  in  nature,  as  is  evidenced  by 
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the  Walker  Investigation  and  Subpoena  Act  passed  by  the 
New 'York  State  Legislature  in  1924,  which  conferred  the 
necessary  power  upon  the  Port  Authority  under  which  it 
acted  in  the  investigation  of  the  Hell  Gate  Bridge  Route. 

The  Port  Authority  is  cooperating  with  the  railroad 
companies  in  an  investigation  of  the  volume,  kind,  and 
cost  of  present  lighterage  movement  in  the  district.  This 
intensive  study  should  show  clearly  wherein  unified  termi¬ 
nal  transport  fleets  may  prove  a  decided  economy  to  the 
railroads,  as  well  as  a  means  of  lessening  harbor  conges¬ 
tion  in  general. 

The  engineering  and  technical  staff,  after  exhaustive 
studies  for  over  a  year,  has  concluded  that  the  pressure 
of  traffic  on  the  streets  and  waterfront  of  Manhattan  can 
be  largely  reduced  by  erecting  a  system  of  universal  in¬ 
land  freight  terminals  for  the  handling  of  package 
freight. 

In  conjunction  with  the  Federal  Bureau  of  Agricul¬ 
tural  Economics  a  series  of  studies  of  the  costs  of  dis¬ 
tributing  foodstuffs  in  the  port  district  has  been  made. 
(See  annual  report  of  Port  of  New  York  Authority  for 
1925,  page  28.) 

Presidents'’  Conference  Committee  on  Federal  Valuation 

of  the  Railroads. 

This  body  was  formed  in  1913  to  cooperate  with  the 
Interstate  Commerce  Commission  and  to  permit  joint 
action  by  the  carriers  in  dealings  with  that  Commission 
on  the  subject  of  valuation.  It  also  serves  as  the  medium 
whereby  the  Bureau  of  Valuation  of  the  Commission  com¬ 
municates  to  the  carriers  in  matters  of  general  interest. 
The  Committee  is  divided  into  three  groups,  Eastern, 
Western,  and  Southern,  with  headquarters  at  New  York, 
Chicago,  and  Washington,  respectively,  the  general  head- 
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quarters  being  at  Philadelphia.  General  hearings  before 
the  Interstate  Commerce  Commission  are  handled  by  the 
General  Counsel  of  the  Committee. 

Studies  made  by  this  organization  have  to  do  with  items 
of  valuation  such  as  depreciation,  methods  of  appraisal, 
tracklaying,  deferred  maintenance,  shrinkage  and  swell 
of  cuts  and  fills,  and  so  on.  Complete  records  of  valuation 
cases  before  the  Commission,  valuation  briefs,  and  so 
forth,  are  maintained  and  are  available.  Statistics  of  valu¬ 
ation  and  its  progress  are  kept  and  published  in  a  bulletin. 
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FELLOWSHIPS  AND  SCHOLARSHIPS  IN 
TRANSPORTATION 

WITHOUT  purporting  to  be  complete  or  exhaus¬ 
tive,  the  following  list  of  Fellowships  and  Scholar¬ 
ships  in  Transportation  affords  an  idea  of  the  method  in 
which  this  branch  of  study  is  being  actively  promoted. 


CANADIAN  PACIFIC  RAILWAY  COMPANY 
OFFICE  OF  THE  VICE-PRESIDENT 

Montreal,  November  15th,  1925. 

Free  Scholarships  in  McGill  University. 

Three  free  scholarships,  covering  four  years’  tuition  in  archi¬ 
tecture,  chemical,  civil,  mechanical,  or  electrical  engineering  at 
McGill  University,  are  hereby  offered,  subject  to  competitive 
examination,  to  apprentices  and  other  employees  enrolled  on  the 
permanent  staff  of  the  Company  and  under  twenty-one  years  of 
age,  and  to  minor  sons  of  employees. 

The  competitive  examination,  which  will  be  the  regular  en¬ 
trance  matriculation  examination  provided  for  in  the  Annual 
Calendar  of  the  University,  will  be  held  at  the  University,  Mon¬ 
treal,  and  at  other  centers  throughout  Canada,  in  June,  1926.  The 
candidates  making  the  highest  average  and  complying  with  the 
requirements  of  admission  will  be  awarded  the  scholarships  and 
have  the  option  of  taking  any  of  the  above  courses. 

Scholarships  will  be  renewed  from  year  to  year,  to  cover  a 
period  not  exceeding  four  years,  if  at  the  close  of  each  session 
the  holder  thereof  is  entitled,  under  the  rules,  to  full  standing 
in  the  next  higher  year. 

In  case  a  scholarship  holder  finds  it  necessary  to  interrupt  his 
course  for  a  year  or  more,  notice  must  be  given  at  the  close  of 
the  session  to  the  Railway  Company  and  to  the  Registrar  of  the 
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University*  in  order  that  the  scholarship  may  be  open  to  other 
applicants.  t 

In  order  to  establish  prior  claim  to  the  next  available  scholar¬ 
ship*  notice  of  the  student’s  intended  return  must  be  given  to  the 
Railway  Company  and  to  the  Registrar  not  later  than  January 
1st,  preceding  the  opening  of  the  session  in  which  such  scholar¬ 
ship  will  be  available. 

Application  for  certificates  entitling  eligible  persons  to  enter 
the  competition  should  be  addressed  to  Mr.  C.  H.  Buell*  Staff 
Registrar  and  Secretary*  Pension  Department,  Montreal.  Copies 
of  the  Annual  Calendar  containing  the  conditions  of  admission 
and  announcement  of  courses  may  be  obtained  upon  application 
to  The  Registrar,  McGill  University,  Montreal. 

Certificate  holders  should  apply,  not  later  than  May  10th, 
1926,  to  the  Registrar  of  the  University,  for  admission  to  the 
examination,  and  such  application  must  be  accompanied  by  the 
Company’s  certificate  of  eligibility. 

Grant  Hall 

VICE-PRESIDENT. 

CANADIAN  PACIFIC  RAILWAY  COMPANY 
OFFICE  OF  THE  VICE-PRESIDENT 

Montreal*  April  1st,  1925. 

Free  Scholarships  in  I/Ecole  Poly  technique  of  the  University 
of  Montreal,  and  in  L’Ecole  des  Hautes  Etudes 
Commerciales  de  Montreal. 

A  free  scholarship  covering  four  years’  tuition  in  chemical, 
civil,  mechanical,  or  electrical  engineering  in  L’Ecole  Polytech¬ 
nique  of  the  University  of  Montreal  is  hereby  offered,  subject  to 
competitive  examination,  to  apprentices  and  other  employees  en¬ 
rolled  on  the  permanent  staff  of  the  Company,  and  under  twenty- 
one  years  of  age,  and  to  minor  sons  of  employees. 

The  competitive  examination  will  be  the  regular  entrance  ex¬ 
amination  in  L’Ecole  Polytechnique  of  the  University  of  Mon¬ 
treal,  and  will  be  held  on  the  twenty-fifth  of  September.  The 
candidate  holding  this  Company’s  certificate  and  making  the 
highest  average  and  complying  with  the  requirements  of  admis- 
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sion  will  be  awarded  the  Scholarship  and  have  the  option  of 
taking  any  of  the  above  courses. 

The  scholarship  will  be  renewed  from  year  to  year  to  cover  a 
period  not  exceeding  four  years,  if,  at  the  close  of  each  session, 
the  holder  thereof  is  entitled,  under  the  rules,  to  full  standing  in 
the  next  higher  year. 

In  case  the  scholarship  holder  finds  it  necessary  to  interrupt 
his  course  for  a  year  or  more,  notice  must  be  given  at  the  close 
of  the  session  to  the  Railway  Company  and  to  the  secretary  of 
the  University  of  Montreal,  in  order  that  the  scholarship  may  be 
open  to  other  applicants. 

In  order  to  establish  prior  claim  to  the  next  available  scholar¬ 
ship,  notice  of  the  student’s  intended  return  must  be  given  to  the 
Railway  Company  and  the  principal  of  the  school  not  later  than 
the  first  day  of  September  preceding  the  opening  of  the  session 
in  which  such  Scholarship  will  be  available. 

A  similar  free  scholarship  covering  four  years’  tuition  in 
L’Lcole  des  Hautes  Etudes  Commerciales  de  Montreal  is  hereby 
offered  under  the  conditions  outlined  above,  and  is  open  to  com¬ 
petitors  at  the  examinations  which  are  held  on  the  eighth  of 
September.  Competitors  for  this  scholarship  should  speak  and 
understand  the  French  language,  in  which  all  tuition  (except 
modern  languages)  is  conducted. 

Applications  for  certificates  entitling  eligible  persons  to  enter 
the  competition  should  be  addressed  to  Mr.  C.  H.  Buell,  Staff 
Registrar  and  Secretary,  Pension  Department,  Montreal.  Copies 
of  the  prospectus  of  studies  containing  the  conditions  of  admis¬ 
sion  and  announcement  of  courses  may  be  obtained  upon  appli¬ 
cation  to  the  principal  of  the  above-mentioned  schools. 

Certificate  holders  should  apply,  not  later  than  the  day  before 
the  examinations,  to  the  principal  of  the  school  concerned,  for 
admission  to  the  examination,  and  such  application  must  be  ac¬ 
companied  by  the  Company’s  certificate  of  eligibility. 

Grant  Hall 

VICE-PRESIDENT. 

The  following  excerpts  are  taken  from  a  letter  from 
Professor  H.  M.  MacKay,  dean  of  the  Faculty  of  Applied 
Science  of  McGill  University,  Montreal,  Canada. 
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The  number  of  graduates  from  our  Transportation  Course  for 
the  years  1908  to  1917  inclusive  was  forty-two.  The  largest  num¬ 
ber  of  graduates — nine — was  in  the  year  1916.  Doubtless  but  for 
the  effects  of  the  war,  which  were  at  that  time  very  severely  felt 
here,  the  number  in  the  later  years  would  have  been  larger.  Dur¬ 
ing  the  greater  portion  of  the  time  when  the  course  was  being 
carried  on  the  Grand  Trunk  Railway  and  the  Canadian  Pacific 
Railway  each  offered  two  scholarships  every  year  to  students  in 
this  course.  These  scholarships  were  tenable  for  four  years  and 
covered  the  cost  of  tuition.  There  would  thus  normally  be  sixteen 
scholarships  tenable  at  any  one  time. 

The  Grand  Trunk  Scholarships  were  discontinued  about  the 
year  1915.  The  C.P.R.  Scholarships  are  being  continued  to  the 
present  time,  but  students  in  all  engineering  courses  are  now 
eligible.  They  are  available  to  employes  or  sons  of  employes  of 
the  railway. 

In  addition  for  a  period  of  ten  years  the  Grand  Trunk  and 
Canadian  Pacific  Railways  contributed  $5,000  each  annually  to 
the  support  of  the  Department.  The  contribution  of  the  Canadian 
Government  Railways  now  absorbed  in  the  Canadian  National 
Railways  was  $2,500. 

The  following  is  excerpted  from  the  Long  Island  Rail¬ 
road  Information  Bulletin. 

Frank  Thomson  Scholarships. 

On  March  1  the  following  announcement,  signed  jointly  by 
W.  W.  Atterbury,  President  of  the  Pennsylvania  and  Long  Is¬ 
land  Railroads,  and  G.  L.  Peck,  Vice-President  in  Charge  of 
Personnel  of  the  Pennsylvania  Railroad,  was  posted  on  all  em¬ 
ployees’  bulletin  boards: 

Attention  is  called  to  the  Trust  Fund,  known  as  The  Frank 
Thomson  Scholarships,  established  by  the  children  of  the  late 
Frank  Thomson,  formerly  President  of  The  Pennsylvania  Rail¬ 
road  Company,  in  memory  of  their  father,  the  income  of  which  is 
to  be  used  to  give  the  sons  of  living  and  deceased  employes  of 
the  lines  of  The  Pennsylvania  Railroad  Company  an  opportunity 
to  secure  a  technical  education,  to  better  qualify  them  for  em¬ 
ployment  by  The  Pennsylvania  Railroad  Company. 
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The  terms  of  the  Trust  provide  that  eight  scholarships  shall  be 
maintained  in  succeeding  years,  providing  the  income  is  sufficient 
therefor;  the  university,  college  or  technical  school  selected  by 
the  candidate  to  be  subject  to  approval  by  the  Railroad  Company. 
To  fill  the  vacancies  due  to  the  completion  of  the  scholarships 
awarded  in  1922,  two  scholarships  will  be  awarded  for  the  four 
years  beginning  with  the  year  1926-1927. 

Competitive  examinations,  open  to  the  sons  of  living  and  de¬ 
ceased  employes  of  all  the  lines  of  the  Pennsylvania  Railroad, 
including  the  Long  Island  Railroad,  Baltimore,  Chesapeake  & 
Atlantic  Railway,  and  all  other  roads  operated  as  a  part  of  the 
Pennsylvania  Railroad,  will  be  held  in  June,  1926,  for  the  two 
1926-1927  scholarships.  These  examinations  will  embrace  sub¬ 
jects  corresponding,  in  general,  to  the  entrance  requirements  of 
the  scientific  departments  of  the  higher  class  universities,  colleges, 
and  technical  schools. 

Particular  attention  is  directed  to  the  fact  that  while  applicants 
already  in  college  are  not  precluded  from  competing  for  the 
scholarships,  the  primal  intention  of  the  donors  in  establishing 
the  Trust  Fund  for  the  maintenance  of  the  Frank  Thomson 
Scholarshijas  was  to  give  to  worthy  sons  of  employes  an  oppor¬ 
tunity  to  secqre  a  technical  education  and  better  fit  themselves 
for  service  with  the  Pennsylvania  Railroad,  which  opportunity 
they  would  not  otherwise  have.  Applications  from  students  al¬ 
ready  in  college  will  be  given  the  consideration  they  merit,  keep¬ 
ing  in  mind  the  intention  of  the  donors  of  the  Trust  Fund,  and 
such  applicants,  to  secure  consideration,  must  obtain  a  mark  of 
at  least  50  per  cent  in  all  the  branches  in  which  they  are  ex¬ 
amined. 

The  successful  candidates  will  receive  an  appropriate  certifi¬ 
cate  from  the  Company  entitling  them  to  payment  by  the  Trustee 
(The  Fidelity  Trust  Company  of  Philadelphia),  for  each  year 
during  which  they  shall  attend  such  university,  college,  or  tech¬ 
nical  school  as  may  be  chosen,  of  a  sum  not  to  exceed  six  hundred 
dollars  in  equal  quarterly  payments. 

The  College  Entrance  Examination  Board  of  New  York  City 
will  act  as  the  agent  of  the  Railroad  Company  to  conduct  the 
examinations  for  the  year  1926-1927.  Information  regarding 
rules,  regulations,  and  requirements,  will  be  furnished  to  candi¬ 
dates  desiring  to  enter  the  competitive  examination,  upon  appli- 
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cation  in  writing  to  the  College  Entrance  Examination  Boards 
431  West  117th  Street,  New  York  City.  In  the  written  request 
for  circulars  of  information,  mention  should  be  made  of  The 
Frank  Thomson  Scholarships. 

Under  the  rules  of  the  Examining  Board,  application  upon  a 
blank  form  to  be  obtained  from  the  Secretary  of  the  Board  must 
be  received  by  them  on  or  before  May  31,  1926,  for  examination 
east  of  the  Mississippi  River,  and  on  or  before  May  24,  1926, 
for  examination  west  of  the  Mississippi  River. 

GRADUATE  SCHOOL,  YALE  UNIVERSITY 
Strathcona  Memorial  Fellowships  in  Transportation. 

Five  Strathcona  Memorial  Fellowships  in  Transportation,  of 
$1,000  each,  are  offered  annually  for  advanced  work  in  trans¬ 
portation,  with  special  reference  to  the  construction,  equipment, 
and  operation  of  railroads,  and  other  engineering  problems  con¬ 
nected  with  the  efficient  transportation  of  passengers  and  freight, 
as  well  as  the  financial  and  legislative  questions  involved.  Trans¬ 
portation  by  water,  highways,  or  airways,  and  the  appropriate 
apparatus  involved,  and  also  other  general  aspects  of  the  broad 
field  of  transportation,  embracing  its  legal  and  economic  phases, 
will  be  included  in  the  list  of  subjects  which  the  Fellows  may 
select  for  investigation  and  study.  The  holder  of  a  fellowship 
must  be  a  man  who  has  obtained  his  first  degree  from  an  institu¬ 
tion  of  high  standing.  In  making  the  award,  preference  is  given, 
in  accordance  with  the  will  of  Ford  Strathcona,  to  such  persons 
or  to  the  sons  of  such  persons  as  have  been,  for  at  least  two 
years,  connected  in  some  manner  with  the  railways  of  the  North¬ 
west. 

Applications  for  these  fellowships  should  be  addressed  to  the 
Dean  of  the  Graduate  School  of  Yale  University,  New  Haven, 
Connecticut,  before  April  1,  on  blanks  which  may  be  obtained 
from  him.  Applicants  must  submit  with  their  application  a  brief 
biography,  and  a  certified  record  of  their  previous  courses  of 
study  in  college  or  technical  school  and  their  standing  therein. 
They  should  also  submit  testimonials  bearing  upon  their  qualifi¬ 
cations.  A  recent  photograph  of  the  applicant  is  requested. 

Various  courses  of  study  relating  to  transportation  along  engi¬ 
neering,  economic,  and  legal  lines  are  now  offered  by  Yale  Uni- 
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versity.  For  greater  particularity  the  applicant  is  referred  to  the 
catalogue  of  the  Yale  University  Graduate  School,  and  especially 
to  details  found  under  the  following  groups  and  courses  of  study, 
viz.:  Social  and  Political  Science;  Government  and  Public  Law; 
Civil  Engineering;  Electrical  Engineering;  Mechanical  Engi¬ 
neering;  Engineering  Mechanics.  Upon  completion  of  the  pend¬ 
ing  survey  of  various  fields  of  Transportation  and  the  character 
of  instruction  and  investigation  therein,  there  may  be  anticipated 
some  rearrangement  of  certain  of  the  courses  above  cited  and 
some  amplification  thereof.  Pending  such  adjustment,  the  Strath- 
cona  Memorial  Fellows  will  be  entitled  to  pursue  investigation  in 
those  aspects  of  transportation  in  which  the  University  now  offers 
competent  guidance  and  supervision. 


APPENDIX  V 


IN  this  Appendix  are  to  be  found  descriptions  of  super¬ 
vised  courses  of  instruction  now  in  force  on  typical 
railways. 

The  following  letter,  dated  February  19,  1926,  from 
General  W.  W.  Atterbury,  president  of  the  Pennsylvania 
Railroad  Company,  describes  the  courses  of  instruction  in 
effect  in  the  Pennsylvania  System. 

PENNSYLVANIA  RAILROAD  SYSTEM 
OFFICE  OF  THE  PRESIDENT 

Philadelphia,  February  19,  1926. 

Replying  to  your  letter  of  January  21,  relative  to  our  courses 
of  practical  training  on  the  Pennsylvania  Railroad  for  technically 
educated  men: 

In  the  Motive  Power  Department  we  have  a  three-year  special 
apprenticeship  for  training  for  supervisory  positions  graduate 
mechanical  engineers  from  institutions  whose  courses  of  study 
provide  the  technical  training  we  desire.  There  is  attached  an 
outline  of  the  course  and  the  rates  of  pay.  The  number  of  ap¬ 
pointments  runs  from  six  to  eight  a  year,  depending  on  our  abil¬ 
ity  to  absorb  the  men  after  the  completion  of  their  apprentice¬ 
ship.  Fifteen  men  are  now  engaged  on  this  course  at  our  Altoona 
Works.  Their  subsequent  advancement  is  as  outlined  in  the  de¬ 
scriptive  memorandum  attached.  In  the  positions  enumerated  and 
certain  others  on  the  staff  of  our  mechanical  engineer,  electrical 
engineer,  engineer  of  tests,  and  as  general  superintendents  of 
motive  power  and  works  manager,  we  now  have  96  graduates  of 
our  special  apprenticeship  course. 

In  addition,  from  time  to  time,  we  have  permitted  young  men 
who  are  studying  mechanical  engineering,  to  work  in  our  shops 
during  their  summer  vacations,  classing  them  as  probationary 
special  apprentices,  with  the  understanding  that  on  graduation 
with  the  degree  of  mechanical  engineer,  their  appointment  to 
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special  apprentice  is  dependent  upon  the  initiative,  application, 
and  ability  displayed  by  their  work  in  our  shops  during  such 
vacation  periods.  We  have  six  enrolments  as  probationary  special 
apprentices  at  this  time. 

Within  the  past  six  years  we  have  instituted  also  a  special  elec¬ 
trical  apprenticeship  open  to  graduates  in  electrical  engineering, 
on  which  we  have  been  making  two  appointments  each  year.  The 
course  as  outlined  in  the  attached  memorandum  and  the  rates  of 
pay  are  the  same  as  those  to  special  apprentices  who  are  gradu¬ 
ates  in  mechanical  engineering.  So  far  five  men  have  completed 
this  course  and  are  assigned  to  various  minor  positions  such  as 
motive  power  inspector,  foremen  of  power  plants,  etc.  Six  others 
are  now  engaged  in  the  course. 

In  the  Transportation  Department  several  years  ago  we  insti¬ 
tuted  an  apprenticeship  course  to  which  young  men  who  were 
graduates  of  recognized  colleges  or  technical  schools  were  eligible 
for  appointment.  This  course  covers  a  period  of  two  years’  inten¬ 
sive  work  and,  upon  its  conclusion,  graduates  are  assigned  to 
minor  supervisory  positions  where  they  obtain  further  experience 
in  the  actual  handling  of  transportation  problems,  largely  on  their 
own  initiative. 

In  addition  to  being  a  graduate  of  a  recognized  college  or 
technical  school,  a  candidate  must  be  under  twenty-three  years 
of  age,  able-bodied,  and  healthy.  He  must  possess  an  aggressive 
spirit,  indicate  ability  to  properly  handle  men,  and  to  grasp 
quickly  ordinary  situations. 

The  course  of  study  is  as  follows:  one  year  of  actual  yard 
work,  divided  into  quarterly  periods,  in  the  receiving,  classifying, 
and  dispatching  yards.  This  period  of  one  year  is  divided  between 
day  and  night  duty.  Of  the  second  year,  six  months  are  spent  in 
the  offices  of  the  train  master  and  the  superintendent,  and  three 
months  in  a  small  yard  office  where  the  apprentice  acts  largely  on 
his  own  responsibility.  The  final  three  months  of  the  course  are 
spent  in  the  office  of  the  assistant  general  manager  where  the 
apprentice  is  given  an  opportunity  to  familiarize  himself  with 
the  working  agreements  entered  into  with  the  various  classes  of 
employes — particularly  the  engine  and  train  service  employes 
with  whom  he  will  later  on  have  to  deal. 

Upon  the  completion  of  the  course,  the  apprentice  is  given  an 
appointment  as  inspector  in  the  Transportation  Department  and. 
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in  this  capacity  is  given  various  special  assignments  which  afford 
further  opportunities  for  experience  and  observation.  Advance¬ 
ment  from  this  point  depends,  entirely,  upon  individual  ability 
and  fitness. 

Given  the  necessary  ability,  the  line  of  promotion  ordinarily 
open  to  these  young  men  may  be  described  as  follows:  inspector 
to  assistant  yardmaster ;  assistant  yardmaster  to  yardmaster ; 
yardmaster  to  assistant  trainmaster;  assistant  trainmaster  to 
trainmaster,  and  so  on,  to  positions  of  greater  responsibility,  as 
opportunities  present  and  if  qualified  therefor.  There  is  now  one 
apprentice  engaged  on  this  course.  Eight  have  completed  it. 

The  rates  of  pay  a  month  are  as  follows : 


First  six  months  $105.73 

Second  six  months  112.13 

Third  six  months  118.53 

Fourth  six  months  124.98 


In  the  Maintenance  of  Way  Department  for  many  years  we 
have  maintained  a  cadet  course  to  which  young  men,  graduates 
of  the  engineering  department  of  colleges  of  recognized  stand¬ 
ing,  were  eligible  for  appointment  as  rodmen. 

In  addition  to  being  a  graduate  of  a  recognized  college  or 
technical  school,  a  candidate  must  be  under  twenty-three  years 
of  age,  able-bodied,  and  healthy.  He  must  possess  an  aggressive 
spirit,  indicate  ability  to  properly  handle  men,  and  to  grasp 
quickly  ordinary  situations. 

No  set  course  of  instruction  is  given  these  young  men,  but, 
at  the  outset,  they  are  assigned  to  the  office  of  a  division  engineer 
and  engage  in  making  surveys,  plans,  and  estimates.  Later  on 
they  become  familiar  with  outside  work  and  learn  something  of 
the  handling  of  men,  building  of  tracks,  and  so  forth.  The  im¬ 
portance  of  assignments  is  increased  as  the  required  knowledge  is 
obtained  and  every  opportunity  is  afforded  ambitious  young  men 
to  acquire  all  the  knowledge  possible  relative  to  their  line  of 
work. 

Rodmen  serve  for  a  period  of  three  years,  after  which  they  are 
eligible  for  promotion  to  minor  supervisory  positions  in  the  Main¬ 
tenance  of  Way  Department,  as  opportunities  present.  During 
this  three-year  period,  the  rodman  is  paid  as  follows: 
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First  year 
Second  year 
Third  year 


$131.95  a  month 
138.55  a  month 
153.25  a  month 


There  are  fifteen  rodmen  in  the  service  at  present. 

Given  the  requisite  ability,  the  line  of  promotion  ordinarily 
open  to  these  young  men  may  be  described  as  follows :  Rodman  to 
assistant  supervisor — branch  line;  assistant  supervisor — branch 
line  to  assistant  supervisor — main  line;  assistant  supervisor — 
main  line  to  supervisor- — branch  line;  supervisor — branch  line  to 
supervisor — main  line;  and  so  on,  to  positions  of  greater  respon¬ 
sibility  as  opportunities  present  and  if  qualified  therefor. 

In  the  Freight  Traffic  Department  we  have  a  two  years’  train¬ 
ing  course  for  the  education  on  the  practical  side  of  transporta¬ 
tion  of  freight.  Our  practice  is  to  take  young  men  of  proper 
caliber  and  character  coming  to  us  from  schools  and  colleges  and 
place  them  in  positions  at  freight  stations  in  the  larger  cities 
where  during  a  course  of  two  years  they  are  assigned  to  various 
duties  which  will  give  them  general  knowledge  of  the  actual 
handling  of  freight,  loading  and  checking  of  cars,  billing,  rating, 
waybilling  of  shipments,  as  well  as  contact  with  the  public  and 
opportunity  to  learn  the  needs  of  shippers  and  consignees.  Upon 
completion  of  this  apprenticeshqj,  if  the  individual  has  a  good 
record  and  shows  an  interest  in  transportation  work  and  desires 
to  continue  in  it,  he  is  advanced  as  his  ability  warrants  succes¬ 
sively  to  Rate  Department  in  Division  Freight  Office  or  the  Gen¬ 
eral  Office,  from  which  he  may  be  advanced  to  more  responsible 
position  in  General  Office  or  Division  Freight  Office,  and  having 
secured  experience  in  the  rate  structures  and  policies  of  the  Com¬ 
pany,  etc.,  is  made  a  Freight  Representative  whose  duty  is  to 
solicit  freight,  maintain  proper  contact  with  the  public  and  keep 
his  superiors  advised  of  information  coming  to  him  of  value  to 
the  railroad.  Also  an  opportunity  is  afforded  him  to  become  fa¬ 
miliar  with  the  natural  resources  of  the  country  along  our  rails, 
the  industrial  activities  and  the  consuming  markets,  etc.  From  this 
he  is  promoted  to  District  Freight  Representative  at  one  of  the 
larger  points  with  a  force  of  Representatives  reporting  to  him, 
or  to  a  District  Freight  Representative’s  position  at  an  off-line 
point,  successive  steps  after  this  being  Division  Freight  Agent, 


170  TRANSPORTATION 

Assistant  General  Freight  Agent,  etc.,  according  to  ability  shown 
by  him.  i 

Salary  for  a  beginner  is  $60  per  month,  which  after  six  months 
is  advanced  to  $70,  and  upon  completion  of  the  two  years’  freight 
station  work  he  is  equipped  for  position  with  salary  of  approxi¬ 
mately  $100,  after  which  his  compensation  depends  upon  the 
salary  attached  to  the  position  to  which  he  is  subsequently  ap¬ 
pointed  in  line  with  his  ability. 

In  the  endeavor  to  secure  the  best  kind  of  material,  we  try 
to  keep  in  contact  with  the  heads  of  schools  or  heads  of  depart¬ 
ments  of  universities  and  colleges,  so  that  any  of  their  students 
showing  a  desire  to  enter  the  transportation  field  will  be  brought 
to  our  attention  and  opportunity  given  to  attract  to  our  ranks  the 
best  men  possible. 

In  the  Passenger  Department  it  is  the  policy,  where  vacancies 
occur,  to  employ  young  men  with  high  school  education  as  junior 
clerks,  at  a  salary  of  $60  per  month  to  start,  and  after  six  months’ 
service  the  salary  is  increased  to  $70  per  month.  These  young 
men  are  then  promoted  to  various  positions  as  vacancies  occur, 
in  order  to  give  them  experience,  and  as  they  develop  and  acquire 
necessary  knowledge  they  are  assigned  to  duty  along  the  lines 
to  which  they  seem  particularly  fitted  according  to  their  ability. 

I  trust  that  this  will  give  the  information  you  are  seeking.  If 
you  desire  anything  further,  I  would  be  glad  to  hear  from  you. 

W.  W.  Atterbury 

PRESIDENT. 

PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

The  following  excerpts  from  a  letter  dated  December 
17,  1925,  from  Mr.  Dean  J.  Locke,  staff  engineer  of  the 
Public  Service  Railway  Company  of  New  Jersey,  together 
with  the  appended  Work  Schedules,  afford  a  description 
of  the  training  system  there  in  vogue. 

Public  Service  has  had  in  operation  for  a  number  of  years 
training  courses  to  fit  college  men  for  executive  positions  in  the 
underlying  gas,  electric,  and  railway  companies.  Numerous 
graduates  from  the  various  cadet  courses  offered  now  hold  respon¬ 
sible  positions  in  the  organization  and  I  believe  that  I  express 
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the  opinion  of  my  associates  when  I  say  that  our  endeavors  to 
secure  college-trained  men  through  this  medium  have  been  very 
successful. 

Candidates  for  our  training  courses  are  picked  by  representa¬ 
tives  of  the  different  companies  concerned,  who  visit  many  of  the 
eastern  colleges  late  in  the  winter  and  select  from  the  membership 
of  the  graduating  classes  those  men  whom  they  believe  will  be 
best  qualified. 


CONDENSED  WORK  SCHEDULES 

Cadet  Training  Courses. 


ELECTRIC  COMPANY 
3-year  Course 

1  year— Generation  Department 

1  year — Distribution  Department 

1  year — Production,  Laboratory, 

Generation  or  Distribu¬ 
tion  as  cadet  may  be 
assigned  to  specialize 

RAILWAY  COMPANY 
3-year  Course 

1  year — Transportation  and  Traf¬ 

fic  Departments 

%  year — Maintenance  of  Way  and 
Engineering 

%  year — Mechanical  and  Stores 
Departments 

%  year — General  Ofiice 

ELECTRIC-GAS-COMMERCIAL 
3-year  Course 

9  mos. — Commercial  Department 

6  mos. — New  Business  Department 

5  mos. — Gas  Distribution  Depart¬ 
ment 

4  mos. — Electric  Distribution  De¬ 
partment 

7  mos. — Accounting  Department 

2  mos. — Comptroller’s  Department 

3  mos. — Financial  Department 


GAS  COMPANY 
3-year  Course 

1  year — Coke  Works  or  Gas  Manu¬ 
facturing 
1  year — Distribution 
1  year — Either  Manufacturing  or 
Distribution  as  cadet 
may  be  assigned  to  spe¬ 
cialize 


PRODUCTION  COMPANY 
3-year  Course 

1  year — Preparatory  Construction 
work 

1  year — Erection  Work 
1  year — Ofiice  or  other  detail  work 

5-YEAR  GENERAL  COURSE, 
for  position  in  any  Department, 
as  cadet  may  qualify 
y2  year — Production  Company 
1  year — Electric  Company 
1  year — Gas  Company 
1  year — Railway  Company 
1  year — Commercial  and  Financial 
%  year — General  and  Executive 


During  either  course  above,  cadets  will  be  given  opportunity 
for  study  and  actual  experience,  with  a  view  to  fitting  for  a  posi¬ 
tion  of  responsibility. 
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SOUTHERN  RAILWAY  COMPANY 

‘  4 

The  Southern  Railway  Company  through  Mr.  Lincoln 
Green,  assistant  to  the  President,  outlines  a  proposed 
course  in  traffic  training  shortly  to  be  instituted  by  that 
company.  Excerpts  from  the  letter  of  advice  are  as  fol¬ 
lows  : 

We  are  trying  to  lay  a  foundation  for  the  future  traffic  organi¬ 
zation  of  the  Southern  Railway.  To  this  end  we  are  maintaining 
a  student  class  in  this  office  under  the  following  plan: 

For  the  first  six  months,  salary  $80  per  month,  with  privilege 
of  retiring  at  any  time  should  student  conclude  he  does  not  de¬ 
sire  to  continue.  For  second  six  months,  $90  per  month.  After 
one  year  he  is  given  $100  per  month,  with  the  expectation  of  be¬ 
ing  pushed  along  as  fast  as  the  student  can  take  advancement. 
We  reserve  the  right  at  any  time  during  the  first  year,  should 
we  conclude  that  student  is  not  suited  for  our  work,  to  so  ad¬ 
vise  him  that  he  may  seek  something  else  to  which  he  is  better 
adapted.  The  preliminary  condition  is,  of  course,  that  the  stu¬ 
dent  enters  in  the  expectation  of  continuing  in  Southern  Railway 
service — subject  to  choice  during  first  six  months  or  one  year, 
and  we  will  thus  obtain  return  from  our  initial  investment  by  real 
service  after  training — with  the  door  of  opportunity  open  all  the 
way  to  the  top  landing. 

CENTRAL  OF  GEORGIA  RAILWAY  COMPANY 

The  following  is  excerpted  from  a  letter  from  Mr.  L.  A. 
Downs,  president  of  the  Central  of  Georgia  Railway  Com¬ 
pany. 

I  am  very  glad  to  give  you  the  results  of  our  experience  in 
developing  cooperative  courses  in  mechanical  engineering  in  con¬ 
nection  with  the  Georgia  School  of  Technology. 

The  course  is  confined  to  mechanical  and  electrical  engineering 
and  we  have  not  as  yet  developed  anything  along  traffic  lines. 

In  1924  the  Central  of  Georgia  inaugurated  the  plan  of  co¬ 
operative  education  for  students  in  engineering  at  the  Georgia 
School  of  Technology,  which  has  been  attended  by  good  results. 
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The  students  are  enrolled  in  the  cooperative  courses  at  Tech  and 
must  meet  the  entrance  requirements  of  that  institution.  When 
they  can  qualify  they  are  then  placed  on  the  payroll  of  the 
Central  of  Georgia  as  special  apprentices,  and  are  entitled  to 
group  life  insurance,  benefits  of  the  pension  system,  and  all  the 
other  features  open  to  regular  employes.  An  effort  is  made  to  give 
the  student  employment  in  the  shop  in  his  home  city,  so  that  he 
may  have  the  advantage  of  spending  his  work  periods  at  his 
home. 

Preference  is  given  to  sons  of  Central  of  Georgia  employes  and 
to  those  of  limited  means.  The  student  is  in  part  self-supporting, 
as  he  receives  a  wage  of  thirty-two  cents  per  hour  when  he  starts 
the  course  and  this  is  increased  two  cents  per  hour  at  each  six 
months  period.  As  a  result,  the  average  wage  received  is  in  excess 
of  sixty  dollars  per  month  for  his  work  period,  or  about  $360 
per  year. 

The  students  number  eighty,  who  are  divided  among  our  shops 
at  Macon,  Columbus,  Savannah,  and  Cedartown,  the  largest  num¬ 
ber  being  at  Macon,  which  is  the  largest  shop. 

The  cooperative  course  extends  through  five  years,  the  student 
receiving  only  two  weeks’  vacation  each  year.  The  first  year  is 
known  as  the  Freshman,  the  second  Sophomore,  the  third  Pre- 
Junior,  the  fourth  Junior,  the  fifth  Senior.  During  these  five 
years  they  have  the  following  studies: 


Freshman  Year: 
Inorganic  Chemistry 
Chemical  Laboratory 
Trigonometry 

Applied  Technical  Drawing 
Coordination 

Composition  and  Rhetoric 
Military  Instruction 


These  studies  are  carried  through  both  terms  of  the  Freshman 
year. 


Sophomore  Year: 
Coordination 

Composition  and  Rhetoric 
Physics 
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Slide  Rule 

Analytic  Geometry  •  , 

English  Literature 
Machine  Drawing 
College  Algebra 
Calculus 

Military  Instruction 

This  military  work  is  the  reserve  officers’  training  corps. 

In  the  Pre-Junior  year  they  study  physics,  solid  analytical 
geometry,  kinematics  of  mechanism,  calculus,  electricity  and 
magnetism,  economics,  applied  mechanism,  principles  of  D.  C. 
generators,  and  military  instruction. 

Junior  Year: 

Principles  of  D.  C.  Motors 

Kinematics  of  Mechanism 

Applied  Mechanics 

Differential  Equations 

Hydraulics  and  Materials  Laboratory 

Mechanics  of  Materials 

Thermodynamics 

Fuel  and  Steam  Engine  Laboratory 
Military  Instruction 

The  Senior  year  is  very  much  the  same  as  the  Junior,  except 
there  is  added  surveying,  gas  engine  laboratory,  machine  design, 
and  modern  languages  or  structures,  one  or  the  other. 

In  the  main,  the  young  men  have  made  good  records,  both  in 
classroom  work  and  in  shop  work.  Since  we  commenced  this  plan, 
we  have  had  a  total  of  133  students,  of  whom  20  have  been 
dropped  on  account  of  failing  in  their  studies,  4  have  changed  to 
Civil  Engineering,  9  withdrew  for  financial  reasons,  1  was 
dropped  from  school  on  account  of  his  conduct,  7  changed  to 
other  engineering  courses,  1  changed  to  the  Ceramic  Course,  1 
withdrew  on  account  of  physical  disability,  and  10  withdrew  with¬ 
out  giving  any  specific  reason. 

The  first  graduates  of  the  course,  five  in  number,  will  receive 
their  degrees  in  June  of  1926.  These,  however,  did  not  complete 
the  full  five  years  with  the  Central  of  Georgia,  but  had  finished 
two  and  one  half  years  before  entering  our  employ. 
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Preliminary  Report  of  the  Yale  Transportation  Survey. 

IN  the  Yale  Alumni  Weekly  of  November  20,  1925, 
there  was  printed  a  preliminary  outline  of  the  progress 
of  the  Survey.  It  attracted  wide  interest,  and  is  here  re¬ 
printed  for  ready  reference. 

THE  UNIVERSITY  SURVEY  OF  TRANSPORTATION 

A  STATEMENT  ON  THE  COMPREHENSIVE  PROGRAM  OF  TRANSPORTA¬ 
TION  STUDIES  UNDER  CONSIDERATION  AT  YALE 

In  order  to  answer  questions  which  are  frequently  asked  about 
the  Yale  Transportation  Survey — what  it  is,  who  are  conducting 
it,  what  are  the  processes  used,  what  facts  it  has  uncovered,  what 
purpose  it  has  in  view,  and  when  it  will  be  completed — the  sub¬ 
joined  statement  is  offered. 

Yale  for  some  time  has  been  offering  various  courses  of  in¬ 
struction  bearing  more  or  less  directly  upon  transportation.  These 
courses  have  had  no  intimate  relation  to  one  another.  Some  of 
these  courses  are  found  in  the  engineering  departments,  and 
have  to  do  with  the  physical  apparatus  of  transport — the  road¬ 
way  and  the  vehicles  used  thereon.  Some  of  the  courses  are  in 
the  field  of  economics,  and  treat  transportation  in  much  the  same 
fashion  as  foreign  trade,  marketing,  banking,  and  insurance  are 
treated. 

With  certain  substantial  bequests  in  hand  at  Yale,  and  others 
in  prospect,  the  President  and  Corporation  decided  early  in  1924 
that  the  time  had  come  for  considering  a  comprehensive  program 
of  transportation  studies  with  due  regard  to  the  coordination  of 
such  work  as  is  now  offered,  both  graduate  and  undergraduate, 
and  such  work  as  it  might  be  found  desirable  to  add  to  the  exist¬ 
ing  program. 

A  committee  of  three  Faculty  members  recommended  that  there 
first  be  a  preliminary  canvass  of  the  work  now  under  way  in 
this  field,  in  typical  teaching  institutions,  among  transportation 
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agencies  themselves,  and  at  the  hands  of  public  or  governmental 
bureaus.  * 

Two  well-qualified  men,  both  holding  Strathcona  fellowships, 
both  with  some  practical  experience  in  transportation  service, 
and  one  of  them  a  practical  engineer,  were  detailed  to  visit,  in¬ 
spect,  and  report  upon  the  facts  relating  to  transportation  work 
as  they  were  found  in  certain  of  the  more  important  regions  of 
the  North  and  East.  It  was  not  their  job  to  pass  upon  the  char¬ 
acter  of  existing  transportation  service  anywhere.  This  is  a  mis¬ 
conception  entertained  by  those  who  have  occasionally  sent  in 
Macedonian  appeals  for  local  assistance  or  advice.  The  two  in¬ 
vestigators  were  provided  with  letters  of  introduction,  and  pro¬ 
ceeded,  in  various  centers,  to  visit  classrooms,  laboratories,  busi¬ 
ness  offices,  official  bureaus,  and  industrial  plants.  They  have  made 
inspections  and  inquiries  in  representative  quarters  in  New  Eng¬ 
land,  eastern  Canada,  the  Middle  West,  Washington,  D.  C.,  and 
Greater  New  York.  Their  field  notes  have  been  assembled  in  spe¬ 
cial  reports  from  time  to  time,  and  submitted  to  the  Faculty 
Committee  charged  with  directing  their  work.  The  actual  field 
investigation  began  about  the  first  of  this  year.  There  remain  a 
few  places  still  to  be  covered,  but  the  field  work  should  be  com¬ 
pleted  within  six  weeks.  About  twenty  universities  and  technical 
schools  have  been  visited,  as  well  as  about  one  hundred  transpor¬ 
tation  agencies,  and  some  three  hundred  outstanding  leaders  in 
this  field  have  been  interviewed.  The  scope  of  the  work  is  not 
confined  to  transportation  by  railway,  but  has  touched  upon 
waterway,  highway,  and  air-way  transport,  both  on  the  engineer¬ 
ing  and  the  economic  sides. 

The  purpose  of  the  work  is  to  afford  guidance  in  the  organiza¬ 
tion  of  transportation  work  in  Yale.  When  the  field  reports  have 
been  abstracted  and  digested,  the  Faculty  Committee  expects  to 
base  thereon  its  recommendation  to  the  President  and  the  Cor¬ 
poration.  Its  report  will,  in  the  first  instance,  be  confidential; 
but  a  printed  abstract  of  the  findings  of  the  Survey  will  probably 
be  presented  at  the  same  time  as  an  appendix  to  the  committee’s 
report.  1  his  appendix  will  probably  be  printed.  Many  inquiries 
have  been  received  from  interested  persons,  indicating  their  de¬ 
sire  to  have  this  material. 

While  it  is  too  early  to  formulate  the  more  instructive  tend¬ 
encies  disclosed,  the  following  facts  are  indicated.  First,  there  is 
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no  unanimity  and  surprisingly  little  definiteness  in  the  views 
entertained  by  transportation  leaders  as  to  what  the  relation  of 
schools  to  the  transportation  machine  could  or  should  be.  There 
is  a  view  widely  held  that  in  this  practical  field  nothing  but  hard- 
won  experience  in  actual  service  really  avails  anything. 

Second,  the  courses  offered  in  colleges  and  schools  are  often 
stereotyped,  and  unrelated  to  the  actual  business  of  transport. 

Third,  investigations  of  a  scientific  character  in  the  transporta¬ 
tion  field  are  surprisingly  few  and  meagre,  outside  the  workshops 
and  laboratories  of  certain  big  transportation  industries  and  their 
affiliated  supply  agencies.  The  best  equipped  laboratories  are 
those  of  the  General  Motors,  the  Bell  Telephone  System,  the 
General  Electric  Company,  and  similar  commercial  organizations. 
Indeed  the  future  of  the  purely  scientific  laboratory  except  as  a 
training  school  in  fundamentals  is  seriously  in  question. 

Fourth,  the  demand  for  instruction  in  transportation  as  evi¬ 
denced  by  election  of  or  attendance  on  courses  in  colleges  is 
anything  but  encouraging.  Where  the  demand  for  instruction 
on  the  part  of  students  is  substantial,  it  is  largely  along  voca¬ 
tional  lines,  outside  the  regailar  residential  colleges,  and  is  moti¬ 
vated  by  the  practical  prospect  of  obtaining  vocational  compe¬ 
tence  wherewith  to  earn  a  livelihood. 

Fifth,  on  the  part  of  transportation  companies  there  is  little 
or  no  demand  for  men  simply  because  they  have  had  a  college 
course,  even  a  college  course  that  purports  to  give  some  inkling 
of  the  general  aspects  of  transportation.  Few  of  them  make  any 
canvass  of  prospective  graduates  yearly,  as  the  American  Tele¬ 
graph  and  Telephone  Company  does,  to  enlist  the  elite  in  their 
employ.  They  apparently  have  little  faith  in  West  Point  or  Anna¬ 
polis  methods  in  building  up  the  nucleus  of  future  officials,  but 
prefer  to  take  their  chances  of  developing  promising  material 
from  the  ranks. 

Sixth,  “there  is  a  widespread  expression  of  feeling  among 
railroad  officials  that  college  men  as  a  class  are  unpromising 
candidates  out  of  which  to  make  executive  heads  of  transporta¬ 
tion  companies,”  the  committee  asserts.  College  men  are  said 
not  to  be  “steady  pluggers,”  are  impatient  of  promotion,  and 
overrate  their  value,  when  green,  to  the  company.  One  railroad 
president  says  they  are  liabilities,  not  assets,  when  taken  on. 
Are  the  officials  wrong  or  are  the  colleges  on  the  wrong  track? 
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Seventh,  where  universities  offer  a  rather  extensive  program 
of  transportation  studies,  to  candidates  for  the  firsft  degree,  the 
response  has  been,  on  the  whole,  disappointing.  The  provision 
of  instruction  often  outruns  the  demand;  and  the  result  indicates 
that  the  undergraduate  is  unwilling  to  relinquish  so  great  a  part 
of  his  time  and  attention  to  what  are,  of  necessity,  rather  limited 
and  technical  fields  of  study.  The  success  of  certain  broad  funda¬ 
mental  courses  in  railroad  engineering  is  to  be  ascribed  to  the  fact 
that  engineering  principles  can  often  be  best  illustrated  and  ap¬ 
plied  through  the  study  of  transportation  projects. 

Some  railroad  executives  express  a  sympathetic  interest  in 
university  work  in  transportation,  but  their  suggestions  as  to 
the  content  or  nature  of  instruction,  if  they  go  beyond  appre¬ 
ciation  of  a  “trained  mind”  or  “trained  ability,”  are  exceed¬ 
ingly  vague.  The  late  Mr.  Kruttschnitt  of  the  Southern  Pacific 
once  outlined  a  three-year  student  course  in  various  branches  of 
railroad  work,  and  for  a  time  organized  such  a  course.  The  out¬ 
come  was  rather  disappointing,  and  it  is  believed  that  the  project 
will  not  be  revived  on  that  system. 

The  promising  spots  in  the  picture  are  few  and  not  closely 
related,  d  he  outstanding  excellence  of  railroad  instruction  in  the 
Graduate  School  of  Business  Administration  at  Harvard  has  not 
evoked  a  commensurately  appreciative  response.  The  cooperative 
attitude  of  the  Boston  Elevated  in  training  M.I.T.  students  of 
transportation  is  commendable.  Courses  in  city  planning  which 
are  offered  in  some  universities  open  up  interesting  horizons  as 
to  urban  transit,  the  regulation  of  highway  traffic,  and  the  neces¬ 
sary  urban  accommodation  of  vehicular  travel  on  city  highways. 

The  Bureau  of  Public  Boads  of  the  Department  of  Agriculture 
prosecutes  most  painstaking  research  into  the  physical  features 
of  highways,  into  the  flow  of  traffic  over  roads,  and  into  the  eco¬ 
nomic  questions  of  highway  transport;  the  University  of  Illinois 
and  Purdue  University  pursue  extensive  investigations  into  the 
structural,  mechanical,  and  electrical  features  of  railways ;  the 
Bureau  of  Railway  Economics  is  distinguished  for  its  scientific 
compilation  and  analysis  of  statistics  of  rail  carriage;  the  Board 
of  Engineers  for  Rivers  and  Harbors,  together  with  the  Bureau 
of  Research  of  the  Shipping  Board,  makes  intensive  studies  of 
the  ports  of  the  United  States  and  compiles  statistics  of  water¬ 
borne  commerce;  under  the  direction  of  the  National  Advisory 
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Committee  for  Aeronautics,  the  Bureau  of  Standards,  as  well  as 
the  Army  and  the  Navy,  prosecute  much  aerodynamic  research; 
the  Massachusetts  Institute  of  Technology  is  also  an  extensive 
worker  in  this  latter  field,  while  the  University  of  Michigan  has 
recently  added  an  excellent  wind-tunnel  to  its  equipment.  High 
expectations  are  entertained  of  Mr.  Guggenheim’s  recent  gift  to 
New  York  University,  its  purpose  being  to  develop  industrial 
engineers  in  aeronautics.  The  huge  scientific  laboratories  main¬ 
tained  by  such  corporations  as  General  Motors  and  the  General 
Electric  seem  to  preempt  a  great  deal  of  research  which  was 
previously  performed  at  the  universities.  This  work  is  conducted 
on  a  high  scientific  plane  and  is  by  no  means  always  connected 
with  their  own  industry. 

But  it  hardly  exaggerates  the  picture  to  say  that  aside  from 
vocational  study  in  traffic  management  and  accounting,  univer¬ 
sity  instruction  in  transportation  is  often  of  a  routine,  and  some¬ 
times  of  a  decidedly  mediocre,  character ;  that  so  far  as  scientific 
investigation  and  experiment  are  concerned,  they  are  prosecuted 
by  many  agencies  of  which  universities  are  but  one,  and  among 
which  commercial  concerns  are  increasingly  important;  that 
leaders  in  transportation  are  either  skeptical  of  the  utility  of 
university  work  in  transportation;  or,  where  not  skeptical,  enter¬ 
tain  for  the  most  part  ideas  as  to  the  desirable  content  and  char¬ 
acter  of  transportation  study  so  vague  as  to  afford  little  in  the 
way  of  constructive  guidance. 

It  is  conceded  that  the  field  of  transportation  is  so  vast  that 
no  university  can  hope  to  cope  adequately  with  more  than  a 
small  sector  of  the  whole  subject;  and  it  is  equally  evident  that 
to  duplicate  work  already  done  admirably  at  a  few  places  would 
be  a  wasteful  way  to  employ  funds  now  available  at  Yale.  If  the 
recital  above  is  discouraging,  there  is  at  least  this  much  already 
gained  through  the  Survey.  It  has  made  evident  what  should  be 
avoided  in  the  Yale  program.  The  harder  task  of  positive  and 
constructive  recommendation  awaits  the  further  study  of  the 
problem  of  what  Yale  can  most  advantageously  undertake  in  the 
transportation  field. 
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